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Introductory Note 
THE LITERATURE OF FARMING 


* There are three classes of farmers,” says Dean Davenport, of the Tlinois State College of 
Agriculture; ‘tone class studies, experiments, originates; another class emulates the success of 
the originator, imitates his methods. and in time learns to go to first sources for information ; a 
third has little faith in *book-learning.’ and, misunderstanding success, will neither imitate nor 
learn. The whole tendency of modern times is to make farming so difficult a calling —so to raise 
the standard of competition — that the third class will he crowded to the wall and be forced into 
the poorest lands.’ 

It is for the class that puts brains into the management of soil and plants and animals that this 
volume has hecn published. The several articles have been prepared with a single view to giving 
a brief, but sufficiently comprehensive, introduction to modern agricultural practice. This com- 
posite of the sciences which we call farming is not to be dished up in a single volume: but ina 
single volume it is quite possible to tell the man who wants to read on any given farm topic, 
where he may find the book he wants. It is possible, further, to give so clear an insight into the 
essentials of farming under modern conditions as will simplify and illuminate all future reading, 
and to add thereto such handbook mattcr and useful information as every farmer needs, and finds 
it difficult to obtain at the moment it is needed. 

In the preparation of the classified bibliographies, the several specialist contributors have been 
absolutely uninfluenced by so much as the suggestion of commercial considerations. They have 
treated each book, as regards omission or inclusion, solely on its merits, as those merits appeared 
tothem. In connection with the book-lists it should be observed that those publications of the 
United States Department of Agriculture to which no price is attached may be had free of charge 
on application to the Secretary of Agriculture, Washington, D. C.: those to which a price is 
attached may be ordered from the Superintendent of Documents, Union Building, Washington, 


D. C., making remittances by postal money order or registered letter—never in stamps. From 
the Secretary, also, may be obtained lists to date of the free and priced publications, together with 
the monthly list of new publications, which is mailed regularly on request. 

For the convenience of those desiring to order books included in the lists given, any except 
publications of the United States Department of Agriculture and the Experiment Stations of the 
several States will be supplied at the price named, by Rand, McNally & Co., Chicago, Hl. 
Departmental publications and those of the Experiment Stations ust be ordered direct from the 
Department of Agriculture, the Superintendent of Documents, or the Stution publishing them. 
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PRACTICAL FARMING AND GARDENING 


Modern Ideas in Soil Treatment and Tillage 


By Josepu J. Encerton, B.S. A. 
Instructor in Agricultural Physics, Iowa College of Agriculture 


FUNDAMENTAL NOTIONS 


Modern farming, from the very nature of the case, represents no radical depar- 
ture from the best agricultural practice of earlier days. The advance that has been 
made is chiefly along the lines of a more thorough understanding of the principles 
underlying successful method ; of the systemization of agricultural research and har- 
monizing of results; and of the formulation of a body of flexible rules, more or less 
easily adaptable to the solution of individual difficulties. We can not get away from 
the necessity for experimentation ; for the science is intricate, and the conditions 
under which its laws operate are ever varying. But instead of being dependent upon 
his own experiments, as formerly, the farmer is now able, through the accumulation 
of recorded data of experiments systematically conducted, to profit by the experience 
of others. In many cases reference to this fund of accumulated experience will 
enable the present-day farmer to project his operations on a sure foundation, where 
otherwise he would be compelled to grope his way in the dark and with a great deal 
of uncertainty as to the final outcome. 

In the modern view, the soil is a laboratory, in which plant food is elaborated, 
and in which, under favoring conditions, the physical and chemical processes of 
organic growth are carried on. The soil had its origin in the rock masses of the 
earth’s surface, from which it was broken down into its present form by the action 
of rain, snow, wind, changes of temperature, erosion by rivers and glaciers, the 
growth and decomposition of vegetation, the burrowing of various forms of animal 
life, and other similar agencies. Thus it will be seen that the bulk of the soil is 
decomposed rock, the additional material being organic matter—dead plant or 
animal tissue, returned to the earth that nourished it, and more or less completely 
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FUNDAMENTAL NOTIONS 


Fig. 2. Photograph of total root of one hill of corn, showing 
depth to which this plant penetrates tlie soil in its search 


for moisture and food. 
Agriculture.) 


(Prof. F. H. King: Physics of 


broken down into its chemical con- 
stituents. This organic matter, 
called humus, is one of the most 
important factors to be consid- 
ered in the study of soil manipu- 
lation. 

Source of Plant Food — 
Plants, like animals, require both 
food and water for their suste- 
nance. The water is obtained 
through the roots. Of the food 
materials, the carbon and a large 
part of the oxygen (which together 
constitute a large percentage of the 
dry matter of all plants) are, under 
the influence of sunlight, taken in 
through the leaves in the form of 
carbon dioxide,’ while the ash or 
mineral portion (composed essen- 
tially of nitrogen, phosphorus, po- 
tassium, calcium, sulphur, iron, 
magnesium, and possibly sodium 
and chlorine’) is taken up by the 
roots from the soil. These mineral] 
constituents, with the exception of 
nitrogen,’ are rendered available to 
the roots of the plants by the 


1 This gas exists in the air as a resultant 
product of animal respiration and decomposi- 
tion, and of combustion generally. 


2 There are other mineral elements found in 
the ash of plants, some of which. such as silica, 
are present in large quantities. Their presence, 
however, is only incidental, owing to their pres- 
ence in the soil water. They are not essential to 
the welfare of the plant. 


8 This element, owing to its great impor- 
tance, and the need of a thorough knowledge of 
its sonrce and the means hy which it may he 
increased, as well as the conditions under which 
it is lost, will receive especial attention in an- 
other place. 
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gradual decomposition of the rock materials, and their subsequent solution in the 
soil waters. 

Thus physical and chemical action in the soil are constantly transforming poten- 
tial into available plant food, and the soil water is transporting the salts thus 
prepared to the root hairs of the plant. This food-laden water is passed from cell 
to cell of the plant by what is called osmotic pressure, and the excess of water over 
what is required for purposes of growth finally is transpired from the leaves of the 
plant, leaving the salts behind to enter into the combination of organized tissue. 

This brings us to the consideration of the subject of 


SOIL FERTILITY 


Determining Factors — Soil fertility is dependent upon natural condi- 
tious and upon soil management, and may be defined as the ability of a soil to 
produce in response to a given amount of assistance rendered it in the form of culti- 
vation. This term is too commonly used as referring only to the amount of the 
mineral elements a soil may contain in a soluble form. But in reality the quantity 
of salts or mineral plant food a soil may contain is only one of several factors that 
determine its fertility. In fact, it is a factor of rather secondary importance, 
because the most plentiful supply of plant food will fail to produce a crop in the 
absence of snfficient moisture to convey it to and through the plant. 

The quantity of soluble salts a soil contains is, nevertheless, of vital importance. 
While but a very small percentage of the total plant is made up of these elements, 
this little is just as necessary to the life of the plant as though it comprised the 
whole. The absence from the soil of any one of thése elements will insure as com- 
plete a failure of plant growth as though they were all absent. If you plant seeds 
in a soil from which one of these essential elements, as potash, has been removed, 
there will be but a very feeble growth of two or three leaves to a plant, and this 
growth will be accomplished by the aid of the little of this element that nature 
has stored in the seed for the purpose of securing its germination and start in life. 
Some of these elements need to be present in much larger qnantities than others. 
Tron, for example, is just as essential for the life of the plant as is auy other 
element, but only a comparatively small percentage is necessary. 

In order for a soil to be fertile, it is necessary not only that these elements all 
be present in a soluble form, but that the quantity be many times greater than the 
immediate needs of the crop. This is owing to the fact that (a) the root hairs in 


1 Osmosis is the term applied to the diffusion of liquids through porous membranes. 


8 SOIL FERTILITY 


penetrating the soil come into contact with a very, very small part of it; that (b) 
the capillary moisture is frequently so low that but a small portion of these salts is 
taken up thereby and moved into contact with the plant roots; and that ({c) the 
feeding period of the plant covers but a comparatively short space of time. 

It has been found by analyzing plants at various stages of development that, of 
the total mineral plant food taken up by a erop (wheat being used as an example), 
75 per cent of it is taken up during the first fifty days of the plant’s life (or, in the 
case of wheat, by the time it has reached the height of eighteen inches). Consider- 
ing these facts, it will be readily understood that not only must these materials be 
present in great abundance, but they must also be in readiness for plant use as 
early in the season as possible. This early availability will depend, especially as 
regards the nitrogen portion, upon the amount of moisture, air, vegetable matter, 
and heat there is in the soil. 

Alkali Spots — A soil may be unproductive, on the other hand, from con- 
taining too large a quantity of some of these essential salts. Thus are produced 
what are termed alkali lands, or alkali spots. Through the presence of an excess 
of these alkali salts the vegetation is corroded and killed. Such soils are referred 
to as alkali soils, and occur mostly in sections having natural or artificial irrigation. 
Small alkali patehes occur more or less frequently in semi-humid regions where 
there is a seepage of water from higher lands. The soluble salts in these higher 
lands, being carried’ down by the seepage water and left behind upon its evaporation, 
aecumulate to an extent that is injurious to vegetation. 

Remedy for Alkali Spots— There are two forms of alkali —the car- 
bonate or ‘black alkali” and the sulphate or “ white alkali.” The latter may be 
present in much larger quantities than the former without producing injurtons 
results. 

If the soil is unproductive from too much black alkali, it may often be corrected 
in part by the application of gypsum or land plaster, to convert the carbonate into 
asulphate. In irrigated sections it is well to examine the water used, and, if it is 
found to contain considerable quantities of carbonate sults, to use land plaster in 
the irrigation ditches to correct the condition of these salts before reaching the 
fields. 

In semi-humid climates these spots may often be temporarily remedied by scraping 
off the immediate surface after a long-continued drought, when the long-continued 
evaporation will have concentrated the greater portion of the excess of salts in the 
surface three or four inches of soil. Where the trouble is mild a good application 
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of a coarse barnyard manure woll worked into the soil will often afford temporary 
relief. The permanent remedy, however, is underdrainage. 


NITROGEN OF THE SOIL 


Outside of the elements of plant food contained in water, the nitrogen of the 
soil is the only constituent supplied to the plants throngh their roots, the source of 
which does not lie in the rock fragments, and the supply of which can not be 
increased by improving the facilities for decomposition. 

Source — Its source is the free nitrogen of the air, and the quantity in the 
soil may be inereased naturally only by drawing upon this bounteous supply. 

How Obtained — Ow ordinary farm crops can not use this nitrogen in its 
free form, but certain microscopical forms of life that grow npon the roots of 
leguminons plants (such as clover, lucerne [alfalfa], peas, beans, etc.), forming 
nodules thereon, have the power of taking this free nitrogen and converting it into 
organic nitrogen. In the subsequent decomposition of this organic matter the 
increased supply is made available for the use of succeeding crops. The amount of 
nitrogen that may be added to the soil by the growing of a single crop of some 
legume is often relatively very large. When the effect upon future crops or the 
commercial value of nitrogen as a fertilizer is considered, this collateral benefit 
derived from a leguminous crop is often greater than the food value of the crop 
itself.? 

Except in soils well supplied with nitrogen, in the form ordinarily available, the 
leguminous plants will not thrive in the absence of these organisms. But if the 
organisms are present this family of plants will thrive luxuriantly even on soils con- 
taining little nitrogen. It follows that, while these organisms are parasitic in their 
nature, they are in reality a benefit to the host on which they grow. This relation 
of plants to each other, the growing together for mutual benefit, each obtaining 
support from the other, is called sym@iosis. Some soils npon which clover ordina- 
rily refuses to thrive, after being inoculated with these germs by the addition of a 
sprinkling of soil from an ald clover field, will produce clover of the finest kind. 

Forms of Soil Nitrogen — Nitrogen exists in the soil in several distinct 
forms, representing the various stages of transition from the free nitrogen of the air 
to that form available for farm crops. It may be present : 


1 Crimson clover, when from 5 to 6 inches high, has | per acre; in bloom, 337.06 per acre, fully matured, to 
been found to contain nitrogen to the value of $21.94 per the value of $43.36 per acre. (Report of the Superin- 
acre; from 12 to 14 iuches high, to the value of $34.64 | tendent of Institutes for Ontario, Can., 1900.) 
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(a) As free nitrogen of the soil air, which is seized upon and made fast by the 
forms of microscopic life previously described. 

(b) As organic or albuminoid nitrogen, the product of these nitrogen-fixing 
germs, and likewise present in all undecomposed vegetable and animal tissue. This 
is the only form of soil nitrogen that is not soluble in water, and hence readily 
leached out and lost from the soil. 

(c) As ammonia, nitrous acid, and nitric acid. These are transition stages in 
the development of the nitrate or available form from the organic or albuminoid 
form. 

(d) As nitrates of lime, magnesia, potash, and soda. This is the form in which 
nitrogen is used by most farm crops, the nitrates being formed by the union of 
nitric acid with one of the bases—lime, magnesia, potash, etc.—found in the soil. 

Nitrification — The process of developing nitrates from the decayed and 
broken-down albuminoids is termed netrification, and involves four distinct stages : 
(a) The ammonia stage, in which certain organisms, under the proper conditions of 
temperature, moisture, and air, feed upon the organic or albuminoid nitrogen, throw- 
ing off ammonia asa waste product. This is a highly volatile product, which, under 
improper soil conditions, may escape from thie soil and pass off into the air as gas. 
But under the proper conditions the ammonia is absorbed by the soil and the 
soil water, and is retained for the use of another class of germs which in the 
(b) nitrous-acid stage use it in their life processes, throwing off nitrous acid as a 
waste product. Still another class of germs? take up this nitrous 
acid and oxidize it into (c) nitric acid, which attacks the bases that 
are held in the soil by weaker acids, displacing them and forming 
(d) the various nitrate salts. These nitrates are formed only under 
favorable conditions of temperature, moisture, and air; and, on the 
other hand, when once formed, they may, under subse- 
quent unfavorable conditions, be changed back into 


1 The pungent odor arising froma rapidly- 
fermenting manure heap is produced by am- 
monia that is heing fornied and is escaping 
to the air. 

2 These are called “nitre germs” or 
“mother of prtre."’ Some idea of the amount 
of these nitrate salts that may be developed 
‘ , ; under proper couditions may be obtained from 
Fie. 3. Drawing from photograph showing comparative growth a consideration of the fact that formerly the 

of peas, rye, flax, oats, wheat, and buckwheat in soil] fertile in nitrate of potash for the manufacture of gun- 
all elements of plant food except nitrogen, the peas thriving powder was obtained from the soil. Thereby 
in virtue of the presence of nitrogen-fixing bacteria ou their © was developed what was termed ‘‘nitre farm- 
roots. (Prof. F. H. King; Physics of Agriculture. After ing,’ in which the soil was manipulated to 
P. Wagner.) get the most rapid nitrification possible. 
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forms unavailable to crops, or even be lost from the soil. This brings us to the 
consideration of another process, called : 

Denitrification — This process, as the name implies, is exactly the opposite 
of nitrification. The soil is full of micro-organisms that require oxygen for their 
existence, and their ability to extract it is such that, if the soil becomes so filled with 
water as to exclude the air, they will take away that which is combined in the 
nitrates, either partially or wholly deoxidizing them. In the latter case the nitrogen 
is set free and may escape entirely from the soil. 

Soils Lacking in Nitrogen — A soil that has little nitrogen in the avail- 
‘able form will give indication of the fact in the yellow, slender, unhealthy condition 
of the leaves of the vegetation growing upon it. 

To the other elements of plant food obtained from the soil, and the best means 
of maintaining or increasing their quantity, reference will be made under the head 
of ‘ Vegetable Matter as a Factor of Fertility.” 


SOIL WATER AS AN ELEMENT OF FERTILITY 


It has been seen that water is the vehicle whereby food, in solution, is conveyed 
to the root hairs and distributed throughout the plants, besides ie largely into 
the vegetable structure. It is therefore as essential 
an senior of fertility as is the mineral plant food. 
Many soils containing a very high percentage of soluble | 
plant food are a barren waste because of lack of 
moisture, and it follows, by the same token, 
that any addition of commercial fertilizers to 
soils deficient in plant food will prove nehiecs 
tual unless conditions of moisture are 
right. 

The great semi-desert regions of 
our western plains, as well as most, 
if not all, similar regions the world 
over, show the presence, upon chem- 
ical analysis, of a large percentage 


Fie. 4. Drawing from photograph showing cate growing 
of soluble plant food, and numerous ‘andencandit(eis tdeuticalwith those illustrated in Fig. 3, 


except that the several pots received 1, 2, and 3 grams, 
respectively, of Chile saltpetre. Compar ison shows the 


1 Water comprises from 61 to 91 per cent of the immense importance to such plants of nitric nitrogen. 
total weight of all green crops, the amount varying (Prof. F. H. King: Fhysics of Agriculture. After P. 
with the kind of crop and stage of development. Wagner.) 
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experiments have demonstrated that all that is necessary to make these waste places 
fruitful is simply to supply the needed moisture. 

But water, on the other hand, must not be too abundant. It must not fill all the 
pores of the soil so as to exclude the air, or the land will be rendered unproductive 
while this condition exists. Plants that will thrive in water will not thrive in a soil 
saturated with water, because in the water culture the water is free to move, and, the 
constant change bringing different parts constantly to the surface and into contact 
with the air, a certain amount of this air is absorbed, replacing any that may have 
been taken out by the roots ; whereas, in a soil saturated with water there is not this 
opportunity for the air to enter. 

Water in soils is of three kinds — hygroscopic, capillary, and free. 

The hygroscopic water is present in the form of a film around each soil grain. 
Pressure will not expel it. Only heat above the boiling point of water will drive 
it off. 

Capillary water is the outer film around the soil grain, more or less closely filling 
the interstices, less firmly held than is the inner hygroscopic film by the molecular 
attraction of the soil, and capable of motion in any direction under stress of capil- 
lary attraction. 

Free water is that which lies outside the range of control of the molecular attrac- 
tion of the soil grains, and moves under the influence of gravity. This water 
practically excludes oxygen from the soil it ocenpies. Its surface is called the 
‘water table.” The capillary water is the only form of soil moisture that to any 
extent can be made use of by the plants. 

Water Required by Crops — The amount of water required in the proc- 
ess of plant building is very large, the various farm crops requiring to be tran- 
spired through their leaves from 300 to 600 tons of water for each ton of dry 
matter produced. 

According to Prof. F. H. King, the results of 138 trials with various farm 
crops show that, to grow an average acre, the product of which was 5.987 tons of 
dry matter, required 23.165 inches of water. The crop requiring the most was oats, 
the average yield of this crop being 8.89 tons ; and water required, 39.53 inches. 

Capacity of Soils for Capillary Water—The amount of capillary 
water that may be retained in a given quantity of soil will depend npon the fineness 
of the soil particles, the amount of vegetable matter present,’ the general physical 


1 The effect of vegetable matter upon the capil- under the hvad of ‘* Vegetable Matter as f 
Jary capacity of solls will be referred to more fnlly | Fertility.” e aca 
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condition, the distance above the water table, and the frequency and amount 
of rainfall. Prof. F. H. King has found that under field conditions, and with the 
surface only eleven inches above the water table, soils would contain capillary 
water as follows: 


COPANO OO Te 22. 2b dens Co pekerantedbs aacnduas Wide Susy ane cceenadee-e 82.2 per cent. 
NOY Beet eed A and ced vous Sede eed okie auga dam ee ag tise a gigas ceneeeten 23.8 to 24.5 per cent, 
OIG 200! SAMO ai, cece cones ce cngs eb isgcee ae spasse oases axes ee wees ee 22 6 per cent. 
Bine’*sands22 222 foe. cen dec.ce sceceee aes a es eee 17.5 per cent. 


This, when averaged and reduced to inches, is equal to 21.24 inches of water 
distributed through the first five feet of soil. 

Water not all Available to Crops — Of this capillary water only from 
50 to 75 per cent can be extracted by the crops for their use, owing to the fact that 
the roots, while thoroughly permeating the soil, actually come in contact with only 
a very small part of it; and to the additional fact that, when the water move- 
nent through the plant for the translocation of materials falls below a certain rate, 
growth ceases to take place. Long before this point is reached, growth becomes 
very slow and imperfect. It frequently happens, in the absence of a properly dis- 
tributed rainfall, that this condition is reached just as the crop is ready to form the 
seed or grain. The result is an average and sometimes large growth of foliage, 
but little grain. 

Time of Greatest Need — By far the largest portion of the water used 
by a crop is required from the time of blossoming to maturity. This period fre- 
quently coincides with one of very limited rainfall. 


IRRIGATION 


It follows from what has been said that the artificial application of moisture 
may often, even in humid climates, be very beneficial to crops, and the farmer of 
a humid climate, who is so situated that he can at comparatively small expense 
maintain a storage supply of water for such use in time of need, will find this a 
very profitable investment. In fact, the returns should be greater in proportion to 
the amount invested than in arid countries, where all the water must be supplied 
in this way. <A little additional water applied just at the right time may be pro- 
ductive of large results, even in average years.” 


treatment, there were produced only 4 tons of dry mat- 
ter per acre. 


1 A 5-foot column of the same soil would contain 
less, because the water table would be much farther 


away trom part of it than in the above case. 

2 Prof. F. H. King reports the following result of an 
experiment conducted with a variety of flint corn: On 
the irrigated soil, 14.5 tons of dry matter were produced; 
while on the same kind of soil, growing the same kind 
of corn, not irrigated, but otherwise receiving the same 


In an experiment conducted by the writer during a 
year when the distribution of the rainfall was better 
than the average, an application of water equal to 5 
per cent of moisture in the first four feet of soil resulted 
in increasing the yield of corn from 68 to 91.6 bushels 
per acre. 
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The quantity of water required to irrigate a tract of land is seemingly very 
large. To cover one acre of land one inch deep will require 3,630 cubic feet of 
water ; and to carry this depth of water onto 100 acres, in 50 hours, would require 
a stream one square foot in cross-section, and flowing at the rate of two feet per 
second. 

TILLAGE TO CONSERVE MOISTURE 


Since the annual rainfall for a given locality, while fairly constant, is irregular 
and uncertain as regards its distribution throughout the season, and since irriga- 
tion is not generally practicable, it becomes necessary to conserve the soil moisture 
and to make the available supply of capillary water as large as possible. These 
ends are accomplished by such means as proper tillage, underdrainage, and in- 
creasing the supply of humus. 

Deep plowing and subsoiling on heavy, close-textured clay soils may loosen 
them up and increase their water-holding capacity. This practice is especially 
applicable in climates where the frost does not penetrate to loosen up the subsoil. 
Frequent stirring of the surface soil cuts off the capillary connection with the 
deeper soil water, and thus prevents its coming to the surface and being evaporated, 
besides checking the growth of weeds that would absorb moisture needed by the 
crop. This frequent stirring to check evaporation is necessary for the reason that 
when the surface is allowed to stand for a short time the capillary connection with 
the lower ground becomes reéstablished. In case of a rain this reéstablishmeut takes 
place very quickly ; so, to retain the largest possible amount of a given rainfall, it is 
necessary to thoroughly stir the surface soi] as soon after the rain us it can be done 
without puddling.* Tools used for this purpose should be such as will stir all the 
surface and pulverize it as thoroughly as possible. 

The Harrow — If the surface soil has been previously made very loose, or if 
it is somewhat rough as left by the plow, harrowing, thoroughly done, may develop 
avery good mulch. If, however, the surface has become somewhat firm, as after a 
heavy rain, the harrow may increase the loss by cvaporation by simply cutting small 
furrows and increasing the amount of surface exposcd. 

The Disk — The disk-harrow or cultivator, as well as the surface cultivators 


1 Very fine-grained svils have a tendency, owing to | moved, all parts of the soil subjected to the pressure of 
the close contact of their particles, to contract upon | the horses’ feet and the tools used will he compressed 
themselves at ali times. When they become very wel | still more, exchiding the air and reducing the capillary 
this tendency is increased. If stirred at, the proper | capacity of the soil. These portions, when dry, form 
stage, as the excess of moisture is leaving, this tendency | hard elods, and this cementing action in soils is termed 
is readily overcome. If, however, this cultivation is | puddling. 


done betore a sufficient amount of water has been re- 
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with blades running horizontally under the surface, form an excellent mulch. The 
surface is practically all moved and deposited in a different place and in a finely 
pulverized condition, thus cutting off the capillary connection very completely. 

Effectiveness of the Soil Mulch — Professor King found that a 3-inch 
soil mulch, as against no mulch, conserved from evaporation during a period of 100 
days on a black marsh soil 2.928 inches of water; on sandy loam, 3.009 inches; and 
on virgin clay loam, 13.458 inches. 

Depth of Mulch — The same investigator found that during a 100-day period 
a 38-inch mulch conserved 0.181 inches more water than a 2-inch mulch, and the 
2-inch mulch conserved 0.11 inches more than a 1l-inch mulch when stirred in the 
same manner twice a week. 

Frequency of Cultivation — Professor King also found that a 3-inch 
mulch, when stirred twice a week, conserved 0.323 inches more water than when 
stirred once a week, and that stirring once a week conserved 0.586 inches more than 
stirring only once in two weeks. 

The necessity for frequent cultivation will depend, however, upon the condition 
of the weather and the character of the soil. Dry weather immediately following 
the stirring makes the mulch morc effective and more lasting. 

On a close-grained soil, as clay, the particles tend to draw together and reéstab- 
lish capillary connection much more quickly than on a coarser, looser soil, or a soil 
well supplied with vegetable matter. Hence, the former will require more frequent 
stirring than the latter in order to maintain an equally good condition of mulch. 

Plowing — The time and manner of plowing may affect the quantity of mois- 
ture available fora given crop. Ground plowed late in the fall and left in the rough 
will catch and hold the snows and rains, and will contain a larger amount of moisture 
the next spring than similar soil left unplowed. On land that is to be put into a 
fall crop, moisture will be conserved for the starting of that crop by plowing as early 
as possible after the spring crop has been removed, to save what would otherwise be 
evaporated through the growth of weeds and other vegetation. Spring plowing, 
for the greatest saving of moisture, should be done as early as the soil is in fit con- 
dition. When the frost leaves the ground, capillary connection between the lower 
soil and the surface is very complete, and the warm, dry winds that are apt to occur at 
this time of year frequently cause a rapid evaporation of moisture. At this season 
a loss of 28.2 tons of water per acre per day for seven consecutive days has been 
observed. For the same reason, land that has been plowed in the fall should be 
gone over with the disk-harrow or other effective tool as early in the spring as the 
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condition of the soil will permit, for the purpose of developing a mulch. In the 
same way, also, evaporation may be checked on unplowed land, where there is more 
of it than can be plowed in good season. 

For the conservation of moisture, plowing at any time of year execpt late in 
the fall should be followed immediately by thorongh harrowing. (:round freshly 
plowed, unless very mellow, will allow the air to circulate more or lcss freely 
throughout the greater portion of its depth. Such a condition, owing to the large 
amount of surface exposed, affords un opportunity for very rapid evaporation, and 
if allowed to go uncorrected, ina dry time, may so reduce the water content of the 
plowed portion that seeds can not germinate. The writer knows of one instance 
where there was no rain from the time of plowing in the spring until late in the 
summer, and land that was plowed and left for some time without harrowing became 
so dry that the corn, when planted, did not germinate until the autumn rains; 
while other tracts in the same locality which were not allowed to lie over night, or 
even during the noon honr, without harrowing, and were kept well cultivated after- 
ward, were by this difference in treatment enabled to produce a fair crop of corn. 

The Roller — This implement is used mainly for the purpose of firming the 
plowed soil, to bring the particles into closer contact. Through this reéstablish- 
ment of capillary connection with the deeper soil, the water may be drawn up from 
the Jower levels into the seed-bed, to aid in the germination of the seeds and starting 
the young plants. When the roller is used it should be followed by some implement 
that will stir the immediate surface into a dry dust mulch, in order to prevent this 
water, when drawn up, from reaching the surface and escaping by evaporation. 

Level culture will conserve the moisture better than ridged cultivation, there 
being less surface exposed for evaporation. There is quite a prevalent notion that 
ridged cultivation will increase the yield of potatoes, but experiments do not bear it 
out. Late ridging, after the potatoes are set on, may be of some benctit in protect- 
ing the tubers from the sun. 


UNDERDRAINING TO CONSERVE MOISTURE 


The lowering of the water table by underdrainage, on lands where it remains a 
considerable portion of the time nearer to the surface than four feet, will increase 
the amount of water available to plantsin two ways: 

(a) By increasing the supply of capillary water. 

(b) By permitting a greater root dovelopment. 

(a) Capillary Supply — Tho removal of the free water from a soil removes, 
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to a great extent, the tendency of fine-grained soils to 
contract into a puddled condition, also allowing the 
various aggregations of particles to become broken up 
and separated, and the soil to become more free and 
open generally. In this way the amount of capillary 
water that a cubic foot of the soil will retain is greatly 
increased. This more open condition of soil allows 
a free passage of water through it in all directions, 
and enables a much larger proportion of a dashing 
rain to enter it instead of running off the surface. It 
also enables the surface to more quickly get in readi- 
ness for cultivation after a rain, so that a mulch may 
be developed, to prevent that which is taken in from 
being lost by evaporation. 

(b) Root Development — The root sys- 
tems of farm crops do not, as many suppose, confine 
themselves to the few inches of soil at the surface, 
unless compelled to do so by a saturated soil or other 
impassable barrier. There are few of our farm crops 
but will penetrate to a depth of four feet if the soil is 
in proper condition. 

Where the soil is free and open to a good depth 
there will be a much larger and better developed 
root system, with correspouding increase of capacity 
for absorbing and carrying moisture to the plant. 
This last is a most important factor, as it frequently 
happens, where the water table stands high during 
the early part of the season, that there is so small a 
development of roots that, when the plant reaches 
the stage of most rapid development and most rapid 
transpiration of moisture, the roots will not be able 
to take in water fast enough to supply the needs of 
growth, even with a comparative abundance of water 
present in the soil.! 


1 It is due to this fact that crops thrive and develop so much better 
in a dry summer if preceded hy a moderately dry spring than when pre- 
ceded by a wet one, 
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HUMUS AS A CONSERVER OF MOISTURE 


The supply of humus,! as a factor in controlling the capillary supply of mois- 
ture, can not be too highly valued. Its presence (a) produces a more porous con- 
dition of soil, (b) prevents the soil particles from drawing together in a pnddled 
condition, (c) increases the actual capillary capacity, and (d) tends to prevent the 
solidifying of the surface, thus serving to check evaporation in the absence of cul- 
tivation, and making necessary less cultivation to maintain a good mulch. 


AIR AS AN ELEMENT OF FERTILITY 


As we have seen, air is necessary in the soil] to supply oxygen for the develop- 
ment of the nitrogenous plant food, and in its absence, though only temporary, this 
plant food, once developed, may be reduced into an unavailable form, or even lost 
from the soil. 

Air is also needed for the processes of decomposition and other chemical action 
that develop the various forms of plant food. Without air in the soil, the seeds of 
farm crops will not germinate. If after germination the air be excluded, they will 
cease to grow, will get yellow and sickly, and, if this condition continues long enough, 
will die. A soil may also be too open and admit of a greater circulation of air than 
is best. A very course, gravelly soil; land into which a large amount of coarse 
manure has been plowed ; or a piece of poorly plowed land left without any further 
treatment, may in this way be subject to a loss of moisture by internal evaporation. 

The supply cf air in the soil may be modified by (a) tillage, (b) kind of vegeta- 
tion grown, (¢) underdrainage, and (d) the addition of vegetable matter. 

(a) Ventilation by Tillage — Almost al] the different processes of tillage 
produce a change of air at the time, and also affect the movement of soil air for 
some time tocome. Plowing a hard, compact soil breaks it np and admits a freer 
entrance and circulation of air, whereas, the plowing in of vegetable matter on soils 
that are too loose and open will result in a beneficial restraint upon this movement. 

Subsoiling will increase the air movement in the deeper soil. 

Harrowing may check the entrance and escape of air on fresh-plowed land where 
ventilation is excessive, or facilitate the a#ration of lands that have lain without 
stirring until a crust has formed over the surface. Disking and stirring with the 
various forms of cultivators give more thorough aration to the seed-bed. 

Rolling, by closing up the pores to some extent, usually results in a lessened 


1 The influence of humus on moisture will be discussed more in detail under the head of “ ° 
as a Factor of Fertility,” page 23. : pina Neastable Mantes 
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amonnt of air movement in the soil, and, on soils that are too open, will be beneficial 
for this purpose. 

(b) Ventilation, by Vegetation — The growth of any kind of vege- 
tation, by drawing the moisture out of the soil, tends to draw air in to take its 
place. The decomposition of the roots of deep-feeding plants leaves openings that 
admit of a greater aération of the deeper soil. 

(c) Ventilation by Underdrainage — Underdrainage modifies the 
amount of air in the soil: (1) By removing the free water that would otherwise 
exclude the air. (2) By loosening up the soil and giving greater freedom of 
movement. (3) The water in passing from the soil into the drain will tend to 
draw the air into the soil to fill the space it has occupied. 

(d) Ventilation by Addition of Huimus — Vegetable matter, added 
to the soil in the form of barnyard manure, stubble, weeds, sod, and other green 
crops, plowed under, will have the effect of making a close, heavy soil more open, 
and of binding together those that are too thoroughly atrated. 


TEMPERATURE AS AFFECTING FERTILITY 


A proper soil temperature is an indispensable factor of a high degree of fertility. 
No matter how perfect the other conditions, if the temperature is too low germina- 
tion and growth will not take place. Corn, for example, requires a soil temperature 
of 60° to 65° Fahr. during a portion of the day, for satisfactory germination. If 
the soil is so cold as to allow only slow and feeble germination the crop can never 
make the growth and development that it would under the same after-conditions, 
but with a good, vigorous start. 

A certain degree of warmth is required also for the various chemical changes 
incident to the decomposition and development of plant food. This is especially 
true of the nitrogenous plant food. The nitrifying germs do not thrive below a 
temperature of 55° Fahr., and do not attain their most rapid growth and elabora- 
tion of nitrates until the soil temperature gets well up toward 100° Fahr. 

The temperature of the soil also affects the rate of plant-feeding. As we have 
seen,! the water and plant food of the soil are supplied to the plant by osmotic 
pressure, and this, as well as the capillary movement of the soil water, is to a 
marked degree affected by the temperature. If the soil temperature falls below a 
certain point, this action may become so feeble as to allow the plants to wilt when 
there is an abundance of water present in the soil. 


1 See page 7, footnote. 
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Poor Stands of Grain are often caused, not by poor seed, as supposed, 
but hecause the seed was placed in a soil too cold for germination. The above con- 
sideration, coupled with the facts that the soil temperatures, under average field 
conditions, between latitudes 40° and 45°, will not average above 45° Fahr. for the 
month of April, or 58° Fahr. for the month of May, and that plants require the bulk 
of their nitrogenous food dnring the early stages of growth,’ emphasizes very 
strongly the need of increasing the temperature of the soil, especially early in the 
spring. 

Conditions Affecting Soil Temperature — These conditions are as 
follows: (a) Color of soil, (b) topography of surface, (c) smoothness and compact- 
ness of surface, (d) tilth, (e) wetness of soil, (f) rate of evaporation, and (g) amount 
of vegetable matter being decomposed therein. 

(a) Coton or Sorr— A dark-colored surface will absorb and pass on to the 
deeper soil more heat from the sun than will a light-colored one, the difference 
ranging from 1° to 3° Fahr.* 

(b) Topocrapny — A south slope will receive the sun’s rays more nearly verti- 
cally than will a level field; hence a given cross-section of heat rays will be spread 
over less surface of soil than on a level surface, or one sloping away from the sun. 
Professor King found that a stiff red clay soil, sloping 18° to the south, had a tem- 
perature of 70.3°, 68.1°, and 66.4° Fahr. for the first, second, and third fcet in 
depth, as compared with 67.2°, 65.4°, and 63.6° for the same kind of soil and the 
corresponding depths on a level surface. 

(c) SMOOTHNESS AND CompactTNEess— A rough, uneven surface. owing to the 
greater amount of surface exposed, will radiate back into the atmosphere a larger 
portion of the heat received than will an even surface. If the roughness is due to 
a cloddy condition this loss is aggravated, since the poor connection between the 
clods and the underlying soil prevents the heat being conducted downward. A 
firm, compact soil will conduct the heat into the deeper soil much more readily 
than one that is very loose and open. 

(ad) Tit.ace—It follows from what has just been said that thorough culti- 
vation, especially if deep, hinders the conduction of heat to the deeper soil. But 
while the total umount of heat stored in the soil may be lessened on this account, 
the temperature of the cultivated portion is very much increased by this concentra- 
tion. This is one of the chief advantages to be gained by a thorough and carly 


1 See page 4), footnote. 2 A light-colored soil may be made materially darker 


| by the addition of vegetable matter. 
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preparation of the seed-bed. Tillage also favors a more rapid decomposition of the 
organic matter in the soil, which action produces heat. Thorough preparation 
further increases the temperature of the seed-bed by removing any excess of mois- 
ture that may exist, and by checking evaporation from the surface. 

(c) WETNESS OF TITE Nom,— A wet soil is colder than a similar soil when dry, 
for two reasons: (1) The various chemical changes which produce heut are taking 
place less rapidly. (2) It requires a greater amount of heat to raise the tempera- 
ture of a pound of wet soil through any given number of degrees than to effect an 
equal increase of temperature in the same weight of dry soil. ‘The specific heat of 
water is much greater than that of soils. To raise the temperature of water a given 
number of degrees requires nearly ten times as much heat as for sand, weights 
being equal in both cases. The matter of removing all excess of moisture is there- 
fore very important, from this standpoint. For the same reason the manner of 
removing should be by underdrainage rather than by evaporation. 

(f) Evaporation — This process has a marked cooling effect upon the soil, as 
much heat being required to evaporate a pound of water from the surface of the 
soil as would raise through several degrees the temperature of a cubic foot of average 
soil. Professor King records a difference in temperature, in favor of drained as 
against undrained soil, as great as 12.5° Fahr. on a cloudy day, and states that the 
difference is due mainly to difference in rate of evaporation. 

(g) Errect or VEGETABLE Marrer— The decay of vegetable matter in the soil 
increases its temperature (1) by making it darker colored, so that more of the sun's 
heat will be absorbed, (2) hy lessening evaporation of water trom the surface, and 
(3) by reason of heat produced in the process of decomposition. 


MECHANICAL STRUCTURE AND ITS RELATION TO FERTILITY 


The size of the soil particles, and their mechanical relation to one another, is 
not the least of the factors that determine the value of a soil for the production of 
crops. Soil grams vary in size from the coarse grains of sand down to particles so 
tine that they can be seen only by the aid of a powerful microscope. The smaller 
the particles, the larger the amount of soil-grain surface in acubie foot of soil. A soil 
with partieles of a given average size contains practically ten times as much surface 
as one Whose particles are ten times as large. The amount of surface, other things 
being equal, determines the rate of solution of the mineral plant food. 


1 Everyone is familiar with the generation of heat in proportionally upon the decomposition of all organic 
the fermenting manure heap, and with the nse of ma- | matter everywhere. 
nure to develop heat in hotbeds. The same result follows 
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The amount of surface also affects the «mount of moisture that may be held in 
the form of a film around the soil grains. The amount of surface also is a measure 
of the amount of feeding ground allotted to the plant roots growing in the soil. A 
column of soil one foot square and four feet in depth (to which depth the roots of 
most of our farm crops penetrate), whose particles have an average diameter of .01 
of an inch, would expose a surface of .34 of an acre. while one whose particles aver- 
aged .001 of an inch would have a soil-grain surface areu of 8.4 acres. The size of 
the soil particles very materially affects the amount of pore space in « soil, as well as 
the size of the pores. he larger the particles, the larger the pores, but the smaller 
the aggregate amount of pore space;! and a greatly lessened proportion of this 
space will consist of pores small enough to hold water, or to draw it from the deeper 
soil by capillary attraction. 

It follows from the foregoing that, generally speaking, the finer the soil the 
more capillary water it will retain, and the greater will be its power to draw water 
from supplies deep down in the earth. It is possible, however, for both water 
movement and water capacity to be lessened by an extreme fineness of soil grains. 
In the case of an extremely fine clay soil the particles may be so drawn together 
by their attraction for each other, rendering the interspaces extremely fine, as to 
permit only a comparatively small amount of water to enter these varions aggrega- 
tions. An extremely fine-grained soil, with its consequent fine pore spaces, is 
unfavorable to thorough aération ; neither doos it allow the roots proper freedom in 
penetrating and exploring the feeding ground. Any tendency toward a puddled 
condition in these soils is apt to affect the uniformity of development of the root 
systems, and in the case of tuberous crops, as potatoes, or root crops, such as sugar 
beets, may materially affect the condition and quality of the vrop. 

How Certain Physical Defects may be Remedied — (a) Tillage 
when the soil is in proper condition will break up the contracted condition and 
increase the aération and capillary capacity of the surface portion of very fine soils, 

(b) Freezing expands these soils, forcing the particles apart. Its beneficial 
effects on a stiff clay soil can hardly be estimated, especially if not counteracted by 
heavy rains after the frost goes out. The thoroughness with which the frost does 
this work can not be duplicated by the use of any tool or combination of tools. 

(c) Underdrainage, to prevent the free water remaining in the soil, is a great 
factor in preventing its contraction. 


1 Theamount of pore space In a cubic foot of soilthat. | from a little more than one-third in the case of a dine 
is unoccupied, or occupied only by alr or water, varies | gravel (vo over oue-half in some of the finest elay svils. 
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(l) The growth of grasses whose roots will thoroughly fill the wpper soil, and 
of the legumes, whose larger roots penetrate the deeper soil, is an important aid in 
loosening up and expanding these soils. The decaying roots and other vegetable 
matter, if sufficient in quantity, will effectually prevent their contraction into a 
puddled condition, will render them con- 
stantly more loose and open, will make them 
much more easily cultivated, and, in fact, 
will improve them in every way. Decaying 
vegetable matter also tends to bind together 
those soils that are too coarse and whose 
pores are too large, increasing their water- 
holding capacity and decreasing evaporation 
therefrom. 


VEGETABLE MATTER AS 
A FACTOR OF FERTILITY 


Lands continuously cnltivated gradually 
diminish in productive capacity. The growth 
of any kind of vegetation, as we have seen, 
takes up acertain amount of various mineral 
elements from the soil. The discovery of 
this fact, and of the additional one that these 
several substances are necessary elements of 
plant food, naturally led to the conclusion 
that the loss in productive capacity must be 
due to the diminished snpply of mineral 
plant food, and that any successful effort to 
maintain or increase the fertility of a soil 
must lie in the direction of replacing these 
elements by artificial means.* 

The table* on the following page shows } 
how much of each of the three elements [Exige 
most readily lost from the soil is removed mo... Photograph showing root development of 


| ° medium red clover. (Prof. F. H. King : Physics 
therefrom in the production of various crops. of Agriculture.) 


2 Adapted from publications of the United States 


1 In some of the States more than $6,000,000 is ex- ‘ 
Departuint of Agriculture. 


pended annually for commercial fertilizers in an effort 
to increase the productiveness of the land. 
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FERTILIZING CONSTITUENTS REMOVED FROM Sol, BY GIVEN QUANTITIES OF CERTAIN CROPS 


nae Phos- 
KIND OF CROP. Beas Nitrogen. | Potash. phoric 
Pounds. Pounds. Pounds. | Pounds. 
Alfalfa; Oy. 2c 524 fec2 Sd cede cages enamel asd eee a Moen ecians Be 2,000 44.00 34.00 10.60 
SS ee BVOON 228s soos bo oae~ sects cen bhes ce Suse sinners ae ie 2,000 14.40 11.20 2.60 
Barley, grain only .......--.------------------+ 2,000 35.00 12.00 15.00 
Beans, kernels only_.......-.-.....------------ 2,000 80.00 24.00 24.00 
Beets, red, roots only __.....------------------- ga 2,000 4.80 8.80 1.80 
“yellow fodder, roots only.....--.-..---.--------- 2-2-0222. 220+: 2,000 3.80 9.20 1,80 
“sugar (whole plant, to produce one ton roots) - -/2,500 to 3,060) 4.60 to12.00) 5.54 to 17.20]1.47 to 4.74 
Buckwheat, dry hay_.......------------+------------- 2,000 16.70 48.40 12.20 
green, in blossom -- 2,000 10.20 8.60 2.20 
Cabbage -..- 2,000 7.60 8.60 2.20 
Carrots 25st ieee eee mee meat 2,000 3.20 10 20 0.20 
Clover, Alsike dry .-.--....-------------+-- 2,000 46 60 40.20 14.00 
oe SS PTCCN Strat ote. 2 feees ee eee coe 2,000 8.80 4.00 2.20 
e crimson dry ef ece nF ord syece ies ost 2,000 40.00 25.00 7.60 
a PPOCN Severe cs che sees ee eds 2,000 8.60 9.80 2.60 
AS MECOPOrYA2* seectensavovs sleek seeeee eas 2,000 42. 40.00 10 00 
as GBT OCH Hoos vont oe. boos oouaigecs cere 2,000 10.60 9 20 2.60 
a Whiter dhyr octets. ee tes eee we 2,000 50.00 30.00 14.00 
Wp PP OTOCN Stee ss os uee Reha eta, 2,000 11.20 480 4.00 
Corn, field (kernels and cobs) -_..--....---...--- 2,000 28.20 9.40 11.40 
“ — fodder, dry (with ears) .......-----.--...-.---.-- 2,000 36.00 18.00 11.00 
“ sweet (whole plant, to produce one ton husked ears) 5,260 15.20 17.80 5.80 
Cotton (co produce 100:lbs\lint): i082 ee eee 947 20.7 13.06 RAT 
Cow-pea, dry, whole plant_.-....-----.--.------.-- 2,000 89.00 29.40 10.60 
a PUCONE eseee eee eee eee ease nee Se 2,000 5.40 6.20 2.00 
Flax (to produce 100 lbs. fiber) -.....-..--...2----- 687 12.37 el) 6.76 
Hemp (to produce 100 lbs, clean fiber) ........-_.- 598 G27 10.13 3.32 
Hops, leaves and stems. _. ei 2,000 15 00 17.60 8.00 
Kentucky blue grass. -...---- 2... .-..0. 2-02. 00+ 2,000 23.80 31.40 8.00 
Lettuce leaves._.... 2.000 40 7.40 1.40 
Millet, dry __-.-- 2,000 25.000 34.00 10.00 
s reen ._._. 2,000 12.20 8.20 3.80 
Oats, hay,in bloom. 2,000 24.00 50.80 13.40 
 Sereen fodder 2 ose ose 2} Sec gebe eee es ie mense 2,000 9.80 7.60 2.60 
Se SBVAIDONY Mee 2ecaecauodseeel sees eeee 2.000 40.00 12. 16.00 
Onions ov o2 ieee oS. ee eed cuceee naan eee 2,000 4.00 3.50 2.50 
Rarsn ips. 204. sess on eee hehe oe ete eared oe, 2,000 4.40 12.40 3.80 
Pers Ory DWOM aces cscs ha ea moose cece 2,000 66.00 34.00 10.20 
ik MEVORD dene oe cai shied aD See OOS ee aan Ae. 2,000 10.00 11.20 3.60 
TIBOR ONY 205 foo Annus 25 Seo ast eka L 2,000 80.00 20.00 16.00 
Potatoes, Irish, tuhers -. -...-2 0.20222 2-2... -2-- 2,000 aN 5.80 1.40 
- BWeel TOO ho 25. cciocse eSsSaegaenaes 22 2,000 7.40 1.60 
Pumpkins, whole fruit._.....----2-..--22.-2..--..-..- 2,000 1.80 3.20 
Rice, unhulled grain only -_......------..2.22.-2.----- 2,000 2H SO 5.60 9.40 
Rye,grain Only sce 4: 28. FS. se nent oe aeee nee ockes 2,000 35.00 11.00 16.00 
Sugar cane, leaves and tops removed ._.._...-...--.-- 2,000 3.40 217 1.48 
Timothy hay. to 22 Si 2st vase ea ewes Poe wk Sousa ss eee : 2,000 25.20 30.60 9.20 
Tobacco (to produce one ton leaf) .._....-_.-...22.-2-.- -|2,600 to 3.000) 44 to 120.10) TOtO 170 /11.8t0 20.4 
Tomatoes, fruit..._.. Seas tiatas cuss weet ims ete sea Soe es 2,000 Bed B40 1.00 
Turnips, roots £5 ee é 2,000 3.60 ra) 2.00 
Wheat, winter (to produce one ton grain) -...---..2-000...2022..... 5,000 SLU ON 88 22,22 


It is the gravest error, however, as has been previously pointed out, to consider 
that the fertility of a soil depends upon its supply of mineral plant food 3 neither is 
it any more correct to consider the supply of soluble mineral plint food in any soil 
as a definite amount, like so much horse feed in a barrel, to be drawn upon until 
exhausted, with no power in the barrel to renew the supply. As has been shown, all 
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soils have their origin in the rock masses of the earth, and what has been developed 
from a given material may continue to be developed therefrom under like condi- 
tions; under improved conditions the rate of its development may be accelerated. 
If there were no means of replacing these elements from the foundation soil, the 
estimates that have so commonly been made as to the number of years a given 
soil might be expected to produce a certain crop, based upon the amount of plant 
food in the soil as shown by chemical analysis, and the quantity taken up by an 
average growth of this crop, would be entirely erroneous. 

This method of calculation takes no account of leaching, which in humid or semi- 
humid climates is very great, there being leached ont of an average soil by the 
percolating waters from five to seven pounds of plant food for every pound taken 
up by the crop. 

It is also a decided error to refer to the sale of so many pounds of plant food, 
contained in grain, as the only, or even the greatest, evil resulting from the continued 
production of grain crops and their sale from the land. Even if the whole crop 
were returned to the soil, there would be replaced only 15 to 20 per cent of the 
mineral plant food that has been given up by the soil during the production of 
that crop. 

As the rock fragments are decomposed and dissolved, a part is taken up by the 
plants, and, as we see, a much larger part is carried away by the percolating waters 
to the sea, to be again laid down, to go through the process of rock formation, and 
perhaps at some future day to repeat the process now going on. 

It may still be asked, what causes the reduction in fertility, if not the reduction 
of the amount of soluble plant food? 

The answer is, a lessening of that element in the soil which not only affects, but 
very largely controls, all the factors of fertility heretofore discussed, namely, humus. 

Effect of Humus on Mineral Plant Food — The supply of vege- 
table matter in the soil not only improves the mechanical condition thereof as 
regards the decay of the rock fragments, but the heat generated by its decom- 
position and the humic acid supplied therefrom are among the most potent agents 
in rendering soluble the mineral plant food. 

The following experiment is given to show the effect of vegetable matter in 
decomposing and rendering soluble the inert mineral matters of the soil. It also 
illustrates the loss of this soluble plant food from a soil, aside from what is taken 
up by the crop, as the soil was kept bare. Two boxes were filled with soil identi- 
cally the same, except that to one was added 20 per cent of its weight in cow 
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manure. - These boxes were treated exactly alike for twelve months, the soil 
receiving an occasional stirring. At the end of this period an anulysis showed an 
increase of 30 per cent in the soluble plant food of the soil to which manure was 
added, after making allowance for what was contained in the manure, while that 
which received no manure showed a loss in soluble plant food of 4.36 per cent. 

According to a series of experiments that have been carried on for a number of 
years at the Minnesota Experiment Station, continuous grain-cropping where (a) no 
manure was applied resulted in the reduction of the humus content of the soil at 
the rate of 1,500 to 1,800 pounds an acre per annum. But where (b) a rotation was 
practiced that had clover for one of its factors, and had the second-growth clover 
plowed under as green manure, there was at the end of the first complete rotation 
not only no decrease, but a very decided increase, in the amount of humus in the 
soil. The amount of soluble plant food was very greatly reduced in the first case, 
while in the latter there was a decided increase. This, too, in spite of the fact 
that the rotation lands had in consequence thereof produced larger crops which had 
consequently removed more plant food from the soil. The increase in yield was five 
bnshels of wheat and twenty bushels of corn to the acre. 

The more abundant the vegetable matter in the soil, the more rapid will be its 
oxidation and reduction. It is found also that the amount of soluble plant food is 
reduced much more rapidly than is the humus content, the change in this latter 
showing itself very quickly in its effect upon the mechanical condition of a soil, and 
consequently upon the decomposition of its particles. 

Professor Snyder has done quite extensive work in the way of collecting and ana- 
lyzing soils that have been cropped in various ways; also of soils that have not been 
cropped at all. He finds that a native prairie soil contains about twice as much 
vegetable matter, and three to five times as much of the more important elements of 
plant food in a soluble form, as adjacent soils that have been continuously cropped 
with grain for fifteen or twenty years, while many farms that have been under culti- 
vation for much longer periods, but which have been allowed to produce an occa- 
sional crop of timothy and clover (receiving now and then a dressing of manure), 
remain in a condition almost equal to that of the native soils. One particular 
instance may be cited. Of two adjoining farms, both under cultivation for thirty- 
five years, and originally alike, one has received frequent dressings of manure, has 
produced wheat, corn, oats and timothy, and clover in rotation, and shows no 
apparent decline in fertility. The other has grown grain continuously without 
receiving any manure or vegetable matter in any form. During the first few years 
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heavy crops were raised, but during the past few years the yields have been very 
low, especially in dry years. It is estimated that the producing power of this piece 
of land has been reduced 68 per cent. A neighboring farm that has been under 
cultivation for forty-two years, and lus received a systematic rotation, with a dress- : 
ing of manure, every five years, ut the rate of ten tons per acre, is in even better 
condition than the one first mentioned. 

Effect of Humus on Moisture of Soils—It has been found that a 
native prairie soil will retain about 20 per cent more moisture than one that has 
been continuously grain-cropped for fifteen or twenty years. 

Some samples of soil taken in 1899, to a depth of four and one-half feet, showed 
the following relation to each other in percentage of moisture and total volatile 
matter. The samples were taken on the same day on land that was almost level, 
being taken from adjoining plots, which had produced the same kind of a crop, 
and had had the same kind of cultivation and treatment throughout the season. 
The results ure averages for the four and one-half feet in depth. 


s Vegetable Matter Moisture 
SAMPLE. Per Cent. Per Cent. 
INO Te kecels kee nse eset tee sO A ee nese te a ees 2.37 11.93 
INOW esc Ss Gheriesicleeee sees Temes sree ee tees aoea eae nae Coven saceemen ns 4.5 21.7 


A soi] will not yield all its water to plants. In a good average soil, plants can 
not reduce the moisture below 6 or 7 per cent. So that soil No. 2 contained at the 
time of sampling less than twice as much vegetable matter and more than two and 
one-half times as much available moisture as No. 1. In experiments to determine 
the effects of manure upon evaporation it has been found that a good application 
of well-rotted manure, well worked into the soil, will reduce the evaporation to the 
extent of one ton of water per acre per day. 

To show the effect upon the moisture capacity of a soil produced by an extreme 
amount of vegetable matter, the following example is given: This sample was 
tuken on a piece of permanent pasture land and to a depth of four feet. The per- 
centage of vegetable matter present was 34.66, and the moisture content was 
63.13 per cent. 

During the extreme drought of 1901 the moisture was so conserved on a plat 
very rich in vegetable matter, as to result in a yield of over eighty bushels of corn 
to the acre; while a plat a few rods distant, on practically the same level and 
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receiving the same cultivation, but poor in humus, 
produced less than twenty bushels per acre. (Figs. 
7 and 8.) 

The loss of vegetable matter produces a decided 
effect upon the soil in another way especially notice- 
able in wet seasons or after heavy rains. As the 
vegetable skeleton is decomposed the soil particles 
are allowed to come together more closely and form 
greater obstruction to the passage of the excess of 
water through them, so that even if well under- 
drained a much longer time is required for the sur- 
face to get in proper condition for cultivation, and 
for the soil to receive a new supply of air for the 
use of roots and the various germs. The writer has 
known this difference in vegetable content to mean, 
on the one hand, the almost continual exclusion of 
air from the soil, 
with no opportunity 
for cultivation; and, 
on the other hand, 

fairly good aération, 
wee diane ciemice cect yore. & fair opportunity 
pea ene duringadry for cultivation, and 
a good healthy 
growth of crop. (Figs. 9 and 10.) 

Effect on Aération—In soils that are at 
all compact the problem of improving the aération 
is a very importaut one, and for this purpose no 
treatment or manipulation can be applied that will 
duplicate the effect produced by the presence of 
decaying vegetable matter. Tillage will open up 
the surface portion but can not extend to the deeper : 
soil. After the soil is stirred, in the absence of @ fre.8. Photograph of corn grown on 


: : ser tg < 
good supporting vegetable skeleton, it tends to lotataltonly, Afewiode tear: that 
settle and draw together again, gradually cutting off TUES NGH by toesener Gee: 


a f 7, ee tion, contained a very small amount 
the air movement. In very fine soils a heavy rain, of vegetable matter. (Edgerton) 
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soon after the stirring takes place, may canse almost an entire suspension of air 
movement. The presence of a good supply of vegetable matter will maintain a 
constant open condition on any well-drained soil under almost any conditions of 
rainfall. The growth and decomposition of somewhat fleshy roots, as of clover 
and alfalfa, open up passageways for the air into the deeper soil. On soils that 
are too coarse and open, vegetable matter, by increasing the amount of water held 
and binding the particles together, also by partially filling some of the larger inter- 
spaces, tends to hold in check the excessive air movement of such soils and thus to 
lessen internal evaporation. 

Influence on Soil Temperature —As we have observed, the temper- 
ature of a soil is a very important factor. Vegetable matter affects temperature 
(a) by making the soil darker in color, and enabling it to absorb more of the sun’s 
heat; (b) by lessening evaporation, which is a cooling process; (c) by enabling the 
soil to get rid of its surplus water by percolation, so that the same amount of heat 
will raise the temperature of the soil to a higher degree; (d) by its decomposition, 
and by furnishing conditions more favorable for the action of the countless germs 
in the soil, and for the more rapid decomposition of the mineral matters. Almost 
all of these processes of decomposition generate more or less heat. 

Methods of Increasing the Humus Content of Soils —<As pre- 
viously stated, the production of a cultivated crop on an average soil will result in 
the loss from that soil of from 1,500 to 1,800 pounds of humus per acre, which in 
some manner must be replaced if the fertility of the soil is to be maintained. There 
are three ways in which this may be done: (a) By the application of manure, (b) 
by proper rotation of crops, and (c) by a combination of the first two. 

(a) APPLICATION oF MANURE— From what has been said it is but a logical 
deduction that the sale of the roughage from the farm, or the burning of the straw, 
is far worse for the fertility of that farm than is the sale of the grain portion of the 
crop, inasmuch as the greater portion of the vegetable fiber of a crop is contained 
in the fodder portion. If lands are to produce grain or other cultivated crops 
continuously, and to be maintained solely by the application of manure, they will 
require a dressing of at least fifteen tons of well-rotted manure every five years, 
or as may sometimes give better results, a dressing of three tons each year. This 
should be thoroughly worked into the soil. 

The time of application should be governed by the crop that is to follow. More- 
over, unless manure is plowed in soon after being drawn, the condition and topog- 
raphy of the surface will have a great deal of influence upon the loss that may 
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occur. Manure spread and allowed to lie for some time on a stiff clay, with an 
unplowed surface, especially if rolling, or on rolling ground when frozen, may be 
subjected to heavy loss by the action of rains leaching through it and carrying 
portions of it away in the surface drainage. 

(b) Proper Roration— This means not only that various crops shall be 
grown, but that the variation shall be such as to allow the ground to be covered a 
portion of the time with crops, perennial in their nature, that do not require culti- 
vation, so that they may be left to occupy the ground long enough for their roots 


Fie. 9. Photograph showlng how nn- 
derdrainage may be rendered inef- 
fective during a wet season by lack 


of humus in the soil. 


(Edgerton,) 


to thoroughly ramify the soil. It has been clearly 
demonstrated that such a system may result, not 
only in maintaining the supply of vegetable matter 
in a soil, but in increasing it, while at the same 
time, larger crops are being produced. 

As regards the crops adapted for this purpose: 
Some of the leguminous plants should be used in 
the rotation, as they will not only increase the supply 
of nitrogen, but, their roots being large and pene- 
trating decply, they will open up and add humns to 
the deeper soil. Some of the grasses that develop a 
good sod, as timothy, blue grass, or orchard grass, 
should also have an occasional place in the system, as 
their roots permeate all parts of the soil most com- 
pletely and greatly improve its mechanical condition, 
especially as regards the upper portion, or that which 
forms the seed-bed. 

(c) ComBINING ROTATION WITH APPLICATIONS 
or Manurne-—-A combination of the two methods 
just described is much better than either one alone. 

The application of manure can not well be made 
to reach the subsoil with its physical effects, and, 
on the other hand, the soil may be improved much 
more rapidly by the addition of manure than by 
rotation alone. Also, if so desired, a larger per- 
centage of grain crops may center into the rotation 
without injury to the land, if the rotation is supple- 
mented with an occasional dressing of manure, 
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MIXED FARMING 

The surest way to improve the fertility of a picce 
of land, or even to maintain it, is to employ such a 
mixture of stock and grain-growing that practically 
wl the grain and roughage that is raised on the farm 
will be consumed thereon. If no stock is kept, the 
only incentive for rotation is the improvement of the 
soil, and consequently it is too apt to be neglected. 
If there is a considerable amount of stock the grow- 
ing of grasses and clover has for its additional purpose 
the supplying of pasture and hay for the animals. 
In the latter case, also, the manure, a large part of 
which is sure to be lacking in exclusive grain-grow- 
ing, is a consideration of value. 

The kind of stock used is of minor importance 
so long as it is such a class or combination of classes 
as to utilize the ‘‘roughness”’ for either food or bed- 
ding. It is very much better to have the straw worked 
into manure by utilizing it for bedding than to let it 
rot in the stack. 

Bedding should be used freely enough with all 
animals to absorb all the liquid, as there is often more 
plant food voided in the urine than in the solid ex- 
crement. Furthermore, the liquid portion of the 
excrement is in such condition as to be very readily 
transformed into available plant food and thus to give 
quick returns for its application. 

There is a difference, however, in the concentra- 
tion and mechanical division of the excrement from 
the different classes of animals which renders the 
immediate effects of their application decidedly 
different. For example: The application of one 
ton of sheep manure will produce much greater im- 
mediate results than the same amount of the manure 
of cattle, the difference in concentration making it 
somewhat richer (it has a considerably less percentage 


Fig. 10. Photograph of corn grow- 
ing on the same level and only 100 
feet from that shown in Fig. 9, on 
land having the same underdrain- 
age, but with a larger quantity of 
vegetable matter in the soil. (Edg- 
erton.) 
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of water), and the difference in mechanical division making its content of plant 
food more readily available and so increasing its immediate effect upon the soil. 

Commercial vs. Natural Fertilizers — The term “commercial fertil- 
izers,” as used here, is intended to apply in its entirety only to those fertilizers 
made by grinding up varions kinds of rock material that contain a high percentage 
of one or more of the essential elements of plant food. Those having an animal or 
vegetable origin (like tankage from slaughter-houses, the gnanos, etc.) have a value, 
as heretofore explained, aside from the actual plant food contained. 

Owing to the multiplicity of causes that usually combine to produce a given 
effect in the agricultural world, it very commonly happens that first conclusions as 
to the canse of a given result cover but a small portion of the actual field. 

Tt was but natural, in the present case, that inasmuch as the percentage of 
soluble plant food in a soil decreases as the yield of crops decreases, the soil’s con- 
tent of soluble plant food shonld at first have been considered the sole controlling 
factor in crop production. The logical procedure from such a basis would be an 
attempt to maintain or increase the productiveness of the soil by adding to it some 
material containing these essential elements in large quantity. Hence, there has 
grown up an immense industry, based on this theory, and more or less patronized 
by all the older sections of the country. Most of the Eastern States spend annually 
millions of dollars in an effort to increase the productiveness of their soils by this 
method. That some benefit is often derived from such application there is no 
doubt, and in favorable seasons and under certain conditions the effect may even 
be very marked. The outcome, however, is very uncertain, owing to the fact that 
such an application, as a rule, affects only the one factor of fertility, namely, the sup- 
ply of mineral plant food. The moisture capacity, temperature, aération, etc., are 
unaffected thereby. It follows that very often this application produces no increase 
in yield, and the total crop is sometimes worth no more than has been expended on 
commercial fertilizers for its production. 

The mineral plant food contained in these fertilizers is only partially solnble, 
and those who have been using them for years have discovered that by mixing them 
with manure and maintaining proper conditions for fermentation these materials 
will be rendered much more soluble. It is only reasonable to suppose that a similar 
action would produce a similar effect when applied to the same materials already 
in the soil. This we have seen to be the actual result as evidenced by experi- 
ment. 

Therefore, when we remember that the soil contains an abundance of these 
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necessary mineral elements, in one form or another, and that the conditions ueces- 
sary for their rapid transformation into available form are also the conditions most 
favoring the other factors of fertility, we can only conclude that millions of dollars 
are annually being wasted. In fact, money spent in this way is very often worse 
than wasted, because if the proper methods were pursued, the farmer would not 
only save that expense but enjoy a much larger yield of crop and an improved 
condition of soil for years to come. When a man buys such fertilizer he is spend- 
ing money for a commodity which he already possesses in greater abundance than 
he can ever hope to utilize, 

In short, it is poor business policy to buy what you can grow or develop yourself 
without any expense, especially when by so doing you are increasing your gross 
returns and permanently improving the condition of your lands in other ways. 

An extensive series of experiments with the various commercial fertilizers and 
barnyard manure conducted by the Michigan Agricultural College furnishes a good 
illustration.t This report covers nine separate sets of experiments, conducted, one 
at the college and one in each of eight different counties. 

The crops used were corn, potatoes, beans, and sugar beets. A statement of 
the condition of the lands used is lacking in most of the cases, but those described 
are spoken of as having been severely and injuriously cropped. These results do 
not show much benefit to have been derived by the use of commercial fertilizers 
over no fertilizers at all, whereas, the increase in yields of plots fertilized with 
manure over those fertilized with commercial fertilizer was very marked, and in some 
cases almost double. This, too, in the face of the fact that in some cases, at least, 
the manure was applied in a coarse and unrotted condition, a procedure that would 
not, by any means, give the best possible results for that year. 

Many similar cases might be given, but this example is sufficient to show the 
immediate effects produced by manure, and it very frequently happens, in the appli- 
cation of manure, especially if it is not well rotted before being applied, that much 
greater benefits will be derived therefrom in the second and third years after appli- 
cation than in the first, and the effect may continue to be noticed for years. 

An idea of the immediate benefits that may be derived from the growing of legu- 
minous crops upon the land may be obtained from the following examples : 

Prof. J. F. Duggar reports an experiment in which the plowing under of a 
crop of cow-pea vines, after the peas had been harvested, gave an increase in yield 
of 250 per cent of wheat, 300 per cent of oats, and an increase in seed-cotton worth 


1 Bulletin 181, Michigan Agricultural Experiment Station. 
3 


34 SOIL FERTILITY 


Fie. 11. Photograph showing beneficial effects upon the soil of growing 
leguminous crops, alfalfa being used in this experiment. The two 
larger samples of oats and wheat were grown upon alfalfa land, the 
two smaller ones upon land that had heen continuously in some grain 
or cultivated crop. (Prof. B. C. Buffum, Bulletin 44, Wyoming Ex- 
periment Station.) 


(at 64c.) $16.50 to $17.40 to 
the acre. In un experiment 
at the Wyoming Station, 
a tract of land of uniform 
condition and quality was 
divided, and one-half seeded 
to and allowed to remain in 
alfalfa for five years. The 
other half produced exch 
year a crop of grain or pota- 
toes. At the end of the five 
years the whole plot wus 
plowed, prepared, and euch 
half planted to the same 
crop. The increase in yield 
from the alfalfa land over 
that from the lund that had 
been continuously cropped 
with cultivated crops, when 
figured at the local market 
prices, was equal to $16 per 
acre. This wus figuring the 
crop from the two sections to 
be of equal quality, whereas, 
as a matter of fact, there 
was considerable difference 
in quality in favor of the 


alfalfaland. Where plants are enabled to go right along with a normal aud vigorous 
development they can elaborate and store up in their seeds a larger amount of 
material, and plumper, heavier seed will result than where the plants are less 
thrifty, or where their development is cut off by a sudden shortage in moisture 
supply or other cause. In the above case oats from the alfalfa laud weighed forty- 


three pounds to the bushel.’ 


1 The legal weight of oats in the various States ranges betweeu 26 pounds (Maryland) and 36 pounds (Oregon 


and Idaho). 
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There may occur, either from improper treatment or from unfavorable natural 
conditions, soil conditions that may be greatly ameliorated by the application of 
certain mineral ingredients as corrective agents. As we have seen, lands that have 
become unproductive through too great an accumulation of carbonate salts (black 
alkali) may be greatly improved by an application of gypsum to change these salts 
into the sulphate (white alkali) form, which is less injurious. Close, heavy soils, 
or even lighter soils, under improper conditions may become sour. In such cases 
an application of lime will be found of great value. From twenty to seventy-five 
bushels may be applied, according to the severity of the case. A direct application 
of lime is sometimes injurions to certain crops, so that the safcr plan will be to 
make any such applications the fall before the land is to be put into crop. Lime 
may also perform a very valuable service in improving the texture of very fine heavy 
clays, by flocenlating* the minute particles and thus rendering such soils more free 
and open for the entrance of air, the movement of moisture, and the penetration of 
roots. 


UNDERDRAINAGE 
WHAT TILE DRAINAGE DOES 


In what has gone before, many of the varions soil amendments effected by proper 
drainage have been indicated in their connection. We may now summarize these 
benefits : 

It has been shown that air (the most important components of which are nitro- 
gen, oxygen, and a small proportion of carbon dioxide) must be present in the soil, 
being essential to the germination of seeds, to the growth of plants, to the activ- 
ities of the nitrifying bacteria, to the life of the parasites of the legumens, and to 
the chemical changes that set free mineral plant food in the soil. Free water 
excludes air, and the mischief, as has been seen, does not end with the simple 
cessation of the processes mentioned; for the denitrifying bacteria, deprived by 
excess of water of the oxygen they require, extract the needful element from the 
nitrates, so locking up or even setting free available nitrogen. 

Underdrainage Aérates the Soil— (a) By improving soil texture, or 
making possible such improvement, so as to admit air to spaces formerly occupied 
by free water; (b) by admitting plants to a deeper growth and providing livable 


1 This term refers to the gathering together of the fine particles into groups or clusters, and has the effect of 
making the soil somewhat coarser. 
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conditions for earthworms and burrowing animals, all of which aid in ventilation ; 
(c) by permitting the flocculation of the clay subsoil and by lessening its tendeney 
to contract upon itself; (d) by the agency of the lines of tile themselves, into which 
soil air is forced by barometric high pressure or expansion due to rising temper- 
ature, and from which the plant roots derive fresh air when barometric low pressure 
or fall in temperature produces a partial vacuum in the soil. 

Effect on Soil Moisture — We have also observed that plants can not 
properly develop without an adequate supply of capillary moisture. In the under- 
drained field the reservoir of capillary water has been increased ; surface washing 
and leaching are both reduced, owing to the greater capacity of this reservoir to 
handle the rainfall; a heavier rainfall 
may be received without making the 
surface soil too wet for proper cultiva- 
tion. By no means of least importance 
is the fact that the larger root develop- 
ment, thatis stimulated by underdrain- 
age, enables the plant to absorb a given 
amount of water with a much less per- 
centage of moisture present in the soil. 

Effect on Soil Temperature 
— A warm soil, as we have learned, is 
also of the greatcst importance. Un- 
derdrainage aids greatly in the produc- 
tion of a warmer condition of soil: (a) 
By removing the surplus moisture by 
percolation instead of evaporation ; (b) 
by decreasing the amount of surplus 
water in the soil, and thus enabling a 
given amount of heat to warm a larger 
amount of soil; (c) by enabling the soil 
in the early spring to absorb a larger pro- 
portion of the warm rains (such rainfall] 
containing a very large amount of latent 
heat); and (d) by improving the condi- 
Fic. 12, Photograph showing shallow rooting of cornin tions for decomposition and various 


ined soil. FH. King : Physics of Agricul- ‘ : : 
Wrereined polls. (Erotie H: Bing ERgBer er aereee” . chemical actions: wilich produce heat. 
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Effect on Alkali Lands — It has also been pointed out that an excess of 
salts (forming alkali lands) may be fatal to the growth of vegetation. Underdrain- 
age is the only practical, permanent remedy for such conditions. 


WHEN DRAINAGE IS BENEFICIAL 


The kind of lands that need underdraining are : (a) Flat lands with basins, or 
where surface drainage is very poor; (b) comparatively flat lands, if of large area, 
that receive the surface drainage from higher ground ; (c) low-lying lands that are 
kept too wet by the natural underground seepage from the surrounding higher 
lands; (d) flat lands, of considerable extent, having fair surface drainage but 
underlaid near the surface with thick beds of close, impervious clay; (e) hillsides 
where there is au onteropping of water-bearing strata ; (f) lands that are subject to 
inundation, especially if of a somewhat fine texture, or if surface drainage is not 
first class; (g) lands requiring excessive irrigation for special crops, as rice: and 
(h) alkali lands. 

All lands in which the surface of the free water remains for any considerable 
length of time nearer the surface of the ground than three feet will be benefited 
by underdrainage. This may be determined by digging a hole with a spade or post 
auger, in which the water will stand on a level with that in the surrounding soil. 


HOW TO DRAIN LAND 


Location of Ditches — The getting of a proper outlet is of conrse the first 
consideration in locating a tile drain. The outlet should be as free and unob- 
strueted as possible; any obstruction at the mouth will teud to fill up the drain 
farther back, for the water is carrying more or less sediment almost all the time, 
and if the flow is checked the sediment will be deposited. It must be so located 
that there will be a continuous rise in the line of tile from this point to the source, 
else there will be a stoppage from the same cause. 

In draining level land that is not affected by seepage from higher lands the 
drain should in a geueral way follow the lower land. The exceptions occur where 
there is so little difference in altitude between the outlet and some of the lower 
portions of the field to be drained that the tile can not be placed far enough below 
the surface in the lower portion to insure its remaining undisturbed ; or where, to 
reach some low point in the field at a given altitude, it becomes necessary to cut 
across and shorten the distance of the main line as much as possible. 

Wet sloughs or draws that have a fair slope of surface are usually wet because 
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of seepage water from the higher ground on either side, and will be dry ground if 
this is cut off. So, in a wide draw, the best plan is to run a line of tile up either 
side to catch this water as it comes from the higher ground. Where the draw is 
narrow, one line up the center will usually answer every purpose. 

In draining any piece of land the conditions shonld be carefully studied, and the 
actual source of the water that is causing the trouble should be determined. Level 
lands that are*wet because of seepage from higher ground will usually be more 
thoroughly dried by running one line of tile along the outcrop (several feet, it 
may be, above the main body of wet land), to catch this water as 1t comes out 
and prevent it getting into the other soil, than by a whole network of underdrains 
distributed through the level land to remove the water after it once gets in. The 
same principle applies to boggy hillsides and all lands made wet from the outcrop 
of a water-bearing stratum.t The mistake has very frequently been made, in 
attempting to drain such places, of putting the tile on the lower side to catch the 
water after it has passed through the other soil and has done more or less damage, 
instead of on the upper side, to catch it before it gets into the adjoining terri- 
tory. 

in determining the location of a system of tile drains on level land a level 
should be used, as the eye, measuring as it does by comparison with surrounding 
objects, can not be depended upon to tell which are the lowest and highest points. 

Depth of Drain — Except where the outlet is such as to necessitate a 
shallower ditch in order to maintain a proper fall, tile should always be placed four 
feet below the surface, and for the following reasons : 

(a) To obtain, as we have seen, a large reservoir for capillary water and a larger 
field for root development. 

(b) To enable a given line of tile to drain a larger area.” 

(c) To enable the excess of water to get away moré quickly after a heavy rain. 
It isa mistaken idea that a shallow-laid tile will carry off the surplus water more 
quickly after a rain than a deeper one. Aside from the fact that the deeper-laid 
tile develops a larger reservoir, into which this surplus water can sink many 
hundred times as fast as it can get into any tile, the water will find its way through 
the soil to the deeper tile faster than to the shallower one, by reason of the steeper 
incline of the surface of the free water that may be developed. The water reaching 


1 This water-hearing stratum may he a layer of | attraction of the soil particles, which hinder its flow, it 
sand or gravel, or any other porous substance, with a | recedes on an incline so that a tile 4 feet in depth will 
Jayer of clay or other less porous substance beneath. draw the water from a distance at least one-third 

2 The surface of the free water does not extend | greater than one 3 feet in depth. 
from the tile on a level, but owing to the friction and the 
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the tile may also be forced into the deeper tile faster than into the shallower one, 
by reason of the greater pressure developed by the greater depth, or head of water. 

Establishing the Grade and Cutting the Ditch —In some sec- 
tions tiling consists largely in the drainage of sloughs or other lands that have a 
good fall all the way from source to ontlet. In such districts a careful man of 
good judgment may do a good job without using a level; especially if he have run- 
ning water fora guide. Such cases are, however, comparatively rare. The first step 
in establishing the grade is to determine the distance between the source and the 
outlet, and the difference in altitude between the ontlet and the bottom of the pro- 
spective ditch at the source. The amount of this difference in altitude, divided by 
the number of hundred feet in length of ditch, will give the amount of fall for each. 
hundred feet of ditch. The fall or grade should be made uniform al] the way, nuless 
the conditions are such as to bring the steeper grade at the lower end of the drain. 

If the steeper grade be at the upper end of the line, sediment will be deposited 
in the lower portion of the drain, where the water runs less swiftly. If the topog- 
yaphy of the area to be drained is such as to necessitate a steepcr grade in the 
upper portion, then a silt basin should be constructed at the point where the 
change in grade is to be made, for the purpose of collecting the sediment brought 
down by the swift-running water and preventing its getting into the lower portion. 
This basin should extend two or three feet below the line of tile, and shonld be 
occasionally cleaned,-as the sediment gathers. 

A fall of two inches for every one hundred feet should be secured where possible. . 
In the draining of flat lands this will very often be impossible, and in such cases the ' 
greatest care must be taken to have the line of tile true to a line of uniform grade. 
Tt is sometimes necessary to lay drains on such lands with a fall of less than one-half 
inch to the hundred feet. In such cases a little inaccnracy in the workmanship, 
that wonld leave the bottom of the ditch a half-inch too high at any point, would 
leave no fall for a hundred feet, would reduce the capacity of the tile, and might in 
time cause a complete stoppage. For the laying of drains under these conditions 
an experienced and careful man or crew shonld be secured, and even then the work 
should be carefully supervised and inspected. The bottom of the ditch should be 
scraped to an exact grade, as bringing the tile to grade by filling under loose dirt in 
the low places will cause the tile to get out of shape through the settling of the loose 
dirt. Perhaps the best method of obtaining an accurate grade to the bottom of the 
ditch is by means of a line stretched above and attached to stakes set every 50 or 
100 feet along the line of ditch. Care must be taken that the line is parallel with 
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the desired grade ; then, that the measuring rod be set 

accurately at the point indicating the depth of ditch 

below the line, and the ditch carefully measured all 
the way. 

The ditch should not be made wider than will just 
give room to work conveniently. Anything more isa 
waste of energy in removing the dirt and in filling the 
ditch. The ditch should be narrowed down with the 
last spading so that at the bottom it is little wider than 
the tile. The bottom should be left rounded by the 
use of a cleaning scoop of convexity similar to that of 
the tile, to aid in keeping the tile in its proper place. 
A ditch unnecessarily wide at the bottom is liable to 
cause the tile to be misplaced in the filling. 

Laterals should enter the main at a higher level 
than the bottom of the main, unless the same sized 
tile is used for both and there is good fall. They 
may be brought in on top of the main, or at the side, 
above the bottom. Many tile makers now make con- 
nections for joining mains and laterals. Jf these are 
used the difference in altitude of lateral and main 
ditch should equal one-half the difference in diameter 
of tileused. For example, in joining a 3-inch lateral 
to a 5-inch main, the bottom of lateral ditch should 
| be one inch above bottom of main. 

Fic. 13. Photograph showing willow Laying of Tile — The first thing to look to in 
Which they had completely clogeed, this connection is the character of the tile. They 
tee heres should be smooth, strong, well shaped, and with good, 

well-fitting ends. A porous tile is not essential, as but little water enters the drain 

in this way. They should also be well and uniformly burned so as to be of uniform 
diameter and thickness of rim. If they are not uniform in this respect they may 
be sorted, putting the hard-burned ones together and at the upper end of the sys- 
tem, or using them for laterals, as they are smaller. The tile should be laid in 
perfect alignment, crowded up as tightly and made to fit as snugly as possible, to 

prevent sediment entering at the joints. The laying is usually done by means of a 

tile hook on the end of a long pole. 
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Filling the Ditch — After the line of tile has been earefully inspected a 
few inches of dirt (clay, if possible) shonld be carefully filled in by hand to hold the 
tile in place, after which the remainder of the filling may be done with horses 
attached to a plow by means of a long doubletree, that will enable one horse to walk 
on either side of the ditch. 

Frequency of Drains — The distance apart that drains shonld be placed 
on level land will depend upon: (a) The character of the subsoil through which 
the water must pass in order to reach the tile, whether fine and elose or open ; (b) 
the depth of the tile below the surface, the deeper drain drawing water from a greater 
distance than the shallower one; (c) the frequency of overflow or of rains sufficiently 
heavy to produce percolation. It is seldom necessary to place drains nearer than 
100 feet, and in open, alluvial soils, 200 feet will usually suffice if the tile is laid four 
feet deep. On such lands a system may be put in in such a way that other laterals 
may be inserted later, if those first put in are found too far apart. This will avoid 
the possibility of needless expense in putting in more lines than are needed. 

Size of Tile—A tile should be snfficiently large to carry away the surplus 
water as fast as it can get to and intoit. But any size greater than is necessary to 
do this is not only an unnecessary expense, but in many cases does not make so good 
adrain. The theory held by some that a large tile is less liable than a small one 
to become filled with sediment, is not correct. With a given amount of water pass- 
ing, the larger the tile the more readily will the sediment be deposited, because the 
water, being spread out over a greater surface, will be more shallow and run much 
more slowly. After this deposition has ouce begun the tendency is greatly increased. 
A 83-inch tile is the best size for laterals or any single lines of not more than half a 
mile in length and having a good fall. The fall is, of course, a large factor in 
determining the amount of water a tile will carry. Larger sizes should be used for 
the main drain, varying according to the amount drained into it. An 8-inch tile, 
with a fall of two or more inches for every 100 feet is sufficient to carry the surplus 
water from 80 acres of land. The carrying capacity of a tile varies according to the 
square of its diameter, except for the influence of friction which is proportionately 
greater in the smaller sizes. 

Keep Clear of Tree Roots— Any living trees should be avoided with 
lines of tile, or else the trees killed at once, lest they enter the tile and choke it up. 
Such trees as the willow, poplar, elm, and soft maple should never be left nearer 
than 75 feet. 

Cost of Tiling — This is a question that can be determined for each case 
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only by the conditions affecting the same. The cost of digging the ditch will 
depend upon the average depth, the size of the tile to be laid, the character of the 
soil,1 and by the amount of fall, making a greater or less amount of care necessary 
in getting the line of tile true and even. 

The cost of tile will also vary somewhat with different seasons and with the 
distance to a good tile factory. The writer has paid all the way from $9 to $13 
a thousand for 3-inch tile, and from 20 to 35 cents per rod for cutting a 4-foot 
ditch, laying the tile and filling in sufficient dirt to hold the tile securely in place. 
Most modern tile are made 12 inches in length and sixteen of them will lay one rod. 


ROADS AND ROAD MAKING 


The condition of the roadways of any locality, whether in city or country, 
largely determines the value of its property. A good road is essential, not only for 
pleasurable driving, but also for the marketing of the various products of the farm. 

In sections having very poor roads it frequently happens that the farmers are 
unable to take advantage of the favorable changes in the market, owing to inability 
to haul their crops whenever they desire. 

The cost of moving farm products and supplies averages,’ on all onr country 
roads, twenty-five cents per ton per mile, while in the “ good-roads” districts the 
average is only about eight cents —a difference which in the aggregate amounts to 
more than the entire annual expenditures of the National Government. Whereas, 
one-twelfth of the farm value of the agricultural products of the United States 
would be sufficient to pay for hauling over good roads to shipping points, the cost 
of hauling over roads as they are is equal to one-quarter of the farm value. The 
destruction of perishable products for want of access to markets, the failure to 
reach markets when prices are at a maximum, and the enforced idleness of meu 
and draft animals during seasons of impassable roads, constitute a “* bad-road tax” 
upon the industry of the nation generally and upon that of the farmer directly. 


EARTH ROADS 


‘here are various systems of road construction, but for many years to come the 
greater portion of the roads in many parts of the country will continue to be con- 
structed entirely of earth, owing to the difficulty of obtaining other material. The 


1 Whether friable and easy to dig, or bard and 2 Acvording to calculations made by the’ United 
slony; also whether or not there are saud patches that States Department of Agriculture. 
are liable to give trouble by caving. 
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earth road, however, by the use of proper methods of construction and of mainte- 
nance afterward, may be made into a very passable road for all seasons of the year. 
as the construction should be the same whether an all-earth road is the end sought, 
or whether it is to be finished by surfacing a part or all of it with stone or gravel, 
the construction of the ‘‘ dirt road” will be first considered. 


Drainage — The first essential of a good road, regardless of the surfacing material used, is 
thorough surface and underdrainage, either natural or artificial. No stone surface will keep its 
place for any length of time if it has a soft, spongy foundation. 

There should be surface drains where necessary, to carry off the surface water quickly and 
not allow it to stand and soak into the road. 

lf there is not good natural underdrainage, tile should be laid. This should have a free outlet 
and as much fall as possible. 

In most cases one line under the center of the road will be more effective than two lines run 
on either side of the road, as the former gives a greater depth of drained soil where it is most 
needed. 3 

Where possible, the tile should be laid four feet below the natural level of the ground, regard- 
less of the amount of grading that has been done. 

If the road passes through a springy place in such a way that the water comes in from both 
sides, it is usually best to put a line of tile on each side of the road 

If itis on a hillside and water comes out directly under the roadbed, these lines, or branches 
therefrom, should be carried under the road in such a manner as to catch this seepage. 

If the road passes such a place on the lower side, so that water tends to enter the roadbed only 
from one side, the tile should be placed on that side in such manner as to catch the water before it 
enters the road, instead of, as sometimes placed, on the lower side to catch it after it has passed 
through the road and done the mischief. 

A 38-inch tile with a good fall will be large enough to carry the water for a half-mile of road, 
except in very wet places or where the surface drainage is not good. Where it is necessary to put 
in longer lines larger sizes of tile will be necessary in the lower part of the course. 

Owing to the difficulty of securing outlets in many localities it may often be of mutual advan- 
tage for the road supervisors to join with the farmers and drain the road and adjacent farm lands in 
one system. : 

Establishing the Grades — The steeper grades in the road should be lessened as much 
as maybe. The extent to which this should he carried, from an economical standpoiut, will depend 
upon the quality of the roadbed. It will be of no special advantage to be able to haul very large 
loads over the main portion of the road if there are a few places over which these loads can not be 
drawn. 

Forming the Roadbed —The roadbed should be made of medium width; 16 or 18 feet, 
with a'strip of grass 3 fect wide on each side, making 22 to 24 feet between the surface drains, is 
usually satisfactory. ; 

The surface should be graded to a proper convexity by the use of a road machine, or by other 
means where a road machine can not be used. The surface should have sufficient slope to carry off 
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the water quickly, but not enough to cause washing, or to cause vehicles to slide or cut deep ruts 
on the lower side by reason of the weight of the load being thrown largely on that side. A road of 
the width mentioned should be about 6 inches higher in the center than at the margins. 

The surface should be thoroughly harrowed to get it even and smooth aud then well rolled with 
a heavy roller, This will put the surface in shape not only for convenient traveling but also for 
quick surface drainage, preventing the water from entering the road to softeu it up. 

Surfacing —In some localities where the soil is a gravelly loam, excellent roads may be 
maintained without the use of any other material. In most sections, however, they may be very 
greatly improved by surfacing with rock or gravel. 


MACADAM ROADS 


Where a road is required to support a large amount of heavy traffic the surfacing 
should be done on the macadam plan, which is as follows: ‘ 

Prepare the roadbed a year in advance, if possible, to allow it to become thoroughly settled. 

On each side of the portion of road that is to he surfaced, is left a shoulder of earth, of a height 
equal to the desired thickness of the made surface, to hold it in place. 

Over the roadbed is then spread a 8 or 4-inch layer of crushed rock of as nearly uniform size as 
possible. This layer is thoroughly rolled and then evenly covered with enough fincly crushed rock 
to fill the interspaces between.the larger rock, into which it is worked by thorough wetting aud 
rolling. 

Then another layer is applied in like manner, making a very solid road surfacc, 8 or 9 inches 
thick. 

The layer of rock should be evenly spread, so there wil] be uo tendency to bunches aud hollows. 
The roller used should he heavy and of sufficient diameter so that it will not push the stone in front 
of it in the least. The rolling should hegin at the outer edges and continue toward the ceuter, aud 
should be repeated uutil the surface is thoroughly hard and smooth. 


COMBINATION EARTH AND STONE ROAD 


Where there is less heavy traffic a much cheaper form of construction than the 
all-stone road, and one that gives very good satisfaction, is that which employs stone 
for one-half and earth for the other. The one track is sufficient for the heavy 
loads, and may, in times when the dirt surface is soft, carry all the traffic. 


GRAVEL ROADS 


In many sections there are beds of gravel that may be used with very good 
results for the surfacing of roads where traffic is not heavy. The best results are 
obtained by screening the gravel and using the same methods in its application as 
in the construction of the stone road. 

Crushing the gravel will very much increase its value for this work, as it is usually 
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80 rounded as not to bind nearly so well as the more angular forms. The thickness 
of the application may depend somewhat upon the amount of traffic. 


SANDY ROADS 


A sandy country sometimes presents a difficult problem in roadmaking, owing 
to the almost complete absence of binding properties in the sand when dry and to 
the readiness with which it parts with its moisture. 

Sand, when containing the necessary amount of moisture to bind it together, 
forms a very good road, and with this principle in mind it may be readily under- 
stood that the most practical treatment of such roads will be along the line of 
increasing their water-holding capacity. 

Clay, where it can be obtained, if applied to the surface in proper quantity, 
will supply this deficiency in the best and most permanent form. Straw, sawdust, 
and any other form of vegetable matter will increase the moisture-holding capacity 
of such roads, but the rapid decay of these substances renders their frequent renewal 


necessary. 
Fa ; iF ; i alealalil 


PUBLICATIONS ON TILLAGE AND GENERAL AGRICULTURE 
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A systematic discussion of the natnral and artificial sources of fertilily, with directions for 
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Farm Dramace. By Freneh. Orange Judd Un, N.Y. . eee 
This work gives a thorough discnssion of the principles of drainage, explaining how to lay 
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FERTILITY OF THE Lanp. By I. P Roberts. he Macmillan Co, N.Y. (1899) . 


A. valnahie work for either the classroom or the man who drives the plow, covering not only 
the subjects of soils and soil treatment, hut irrigation and drainage as well. A practical treatise 
free from technicalities difficult to understand. 


Fertitizers. By E. B. Voorhees. The Meemiilin Oo., N Y (1902) : 


An extensive, detailed discussion of the natural fertility of soils and of the various artificial 
fertilizers —their use in general and for specific crops. 


First PrincipLes oF AGRICULTURE. By E. B. Voorhees. Silver, Burdette & Co., 
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position and improvement. treated in a less exhaustive manner than in the treatise on fertilizers. 
A good book for first reading. 


Forace Crops. By Thomas Shaw. Orange Judd Co, N. Y. : 
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A detailed discussion of the chemical composition of the soil and atmosphere and the part 
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technicalities. 


How Crops Grow. By 8. W. Johnson. Orange Judd Co, N.Y. . : 


Goes thoroughly into the chemical processes of plant life. A valuable work for one who 
wishes to carry his stndies to the very foundation. 


How THe Farm Pays. By Henderson and Crozier. Peter Henderson, N. Y. 


A treatise hy two practical farmers on the details of farm practice. Contains abundance 
of suggestion, hut is general in scope. 


How to Drax s House. By Geo. E. Waring. D. Van Nostrand Co., N. Y. ee 


IRRIGATION AND DRAINAGE. By F.H. King. The Muemillan Co., N. Y. . 


An exhanstive work designed to meet tbe needs of the classroom and of everyone having 
to drain or irrigate land. Deals largely with the prohlems and practices of arid-land irriga- 
tion, treats practically the subject ot farm drainage, and gives directions easily followed. 


Irrigation Ditcaes, How to Buitp Smavy. Farmers’ Bulletin 158. United States 
Departinent of Agriculture. . 7 


IRRIGATION Farminc. By L. M. Wilcox. Orange Judd Co., N, Y. 5 


A discussion of the methods of irrigation and the benefits to be derived therefrom, together 
with notes on the principles of common law involved. 


IRRIGATION FOR THE FARM, GARDEN, AND ORcHaRD. By Henry Stewart. Orange Judd 
Co., N. Y. 


IRRIGATION IN CONNECTICUT AND NEW JERSEY. Bulletin 36, Office of Experiment Sta- 
tions. United States Department of Agriculture . : 


Deals particularly with garden irrigation, showing how by irrigation the yields of vege- 
tables may be largely increased, and their quality improved. 


IRRIGATION IN FIELD AND GARDEN. Farmers’ Bulletin 188. United States Department of 


Agriculture. : co ct eet ae ay es Se : ‘ 
Trrication In Fruit Growine. Farmers’ Bulletin 116. United States Department of 
Agriculture . . . ool cet eat : nade EL CGe amd A 


Gives results of experiments in irrigating various kinds of fruits, discussing methods of 
applying water, amount to use, and other kindred topics. 
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IRRIGATION IN Humip Cuimates. Farmers’ Bulletin 46. United States Gers . 
Agrieulture 5 : a 

IRRIGATION ON THE GREAT PLAINS. oe 81. United iinet Departmen as Agrt- 
culture . : : 

Iraiaation, Practican. Reprint 201. United States een of Sie hae: . o.oo 

IrRIGATION, Risk AND FururE oF. Reprint181. United States Department of Agriculture. =—— 


Lanp Drarnina. By Manley Miles. Orange Judd Co,N.Y.  . . . . - . $1.00 


Treats thoroughly the subject of drainage, discussing advantages, general oO AINE. Hae 
methods to be followed in specific cases. 


LEGuMINOUS PLANTS FOR GREEN Manurrna. Farmers’ Bulletin 16. United States De- 


partment of Agriculture . . . . See FAs ce ie ee is can — 
Limine or Sous, Farmers’ Bulletin 77. United States Department of Agriculture =. .  '>—— 
ManurRES AND Manurine. By C.M. Aikman. D. Van_Nostrand Co.,N.Y¥. . . . 2.00 
ManvreEs: How To Make anp UsEe. By Frank W. Sempers. W. .4. Burpee, Phila- 

delphia . : : : : FORA & -40 
Manors: THE Puriosopuy or Manurina. By A. B. Griffiths. D. Van Nostrand Co., 

INO NS ce Sg Nor tes eee ae Se Se ee ed a Oe agate Th) ee) as Jon ae eUO 
PRINCIPLES OF PLANT CuLTURE. By E. 8. Goff. 2H. 8. Goff, Madison, Wis. ? 1.10 


A discussioo of fundamentals. 
SEwaGcE DisposaL ON THE Farm. Farmers’ Bulletin 48. United States Department of 
Agriculture .. oath JS gen 3 oS 


A highly valuable diseuadion of sanitary measures necessary far ihe praserdation of health 
on the farm. 


Som, Thr. By F. H. King. The Maemillan Oo., N.Y. (1895) : arts) 


Ahout 300 pages of Professor King's larger work, Puysics oF AGRICULTURE, are nepeten to 
the topics which are the exclusive subject of this book. 


Sor OF THE Farm, Tire. By Scott aud Morton. The Macmillan Co., N.Y. 1.00 

Sorts anD Crops. By Morrow and Hunt. Orange Judd Oo.,.N.Y.. . . 1.00 

SUGGESTIONS TO SOUTHERN FarMERS. Farmers’ Bulletin 98. -Undted States Dai tment . 
Agriculture. ee ne ger eh == 


Ten Acres Enoven. American News Co..N.Y. . . . — 
Shows how inteasive cultivation may he made to yield large iotaria ona emai frau of land, 


Tine Drainage. By W.I. Chamberlain. Supplied by Orwnge Judd Oo., N.Y. 85 


VEGETABLE MOULD anD Eartuoworms. By Charles Darwin. D. Appleton d Co., N.Y. 1.50 


A highly instructive work, showing the extensive part the earthworm has played ia soil 
developmeut. 


Field Crops: Their Adaptations and Economic 
Relations, with Specific Cultural Directions 


By JosrrH J. Eparerton, B. §. A. 
Instructor in Agricultural Physics, Jowa College of Agriculture 

In the great plan of nature everything has a place. Each class of animate 
objects has some office that it can fill better than can be done by any other class. 
It is only when these varions component parts find their proper places that the 
forces of nature will work together harmoniously for their development. A plant, 
for example, the ancestors of which for countless generations have lived in arid or 
semi-arid regions, has become adapted to those climatic conditions and will not 
develop naturally in a moist climate. Accordingly, it does not follow, merely 
becanse a certain plant will produce valuable crops in one locality, that it is the 
best plant to grow under all conditions. What are valuable plants in some local- 
ities are weeds in others, 

One of the problems of the agriculturist, therefore, is to find those plants snited 
to his needs that are best adapted to his conditions of climate and soil. 


GRAIN CROPS 
CORN' 


Corn is native to a tropical climate, and hence is favored by a warm soil and a 
warm atmosphere. By cultivation and selection its range of successful growth is 
being extended, Where it can be successfully grown it is well calculated to form 
the major part of the ration for all farm animals. The color of the grain has little 
to do with its feeding value. 

The composition of any variety of corn may be changed by selection and breed- 
ing, thus developing breeds of corn adapted to specific uses. In the North, where 
seasons are short, early varieties should be planted, and farther south, for early 
feeding, they may comprise a portion of the crop. But where the season is of 


1 For potes on the selection of seed corn, see page 76, 
Copyright, 1902, by Rand, McNally & Co. 
(49) 
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sufficient length to allow the larger, later varicties to mature, they will usually 
produce much the greater yield. 
About one-half the food value of the averaye corn crop is contained in the 
fodder portion, hence, leaving the fodder to stand in the field is a great waste. 
The best point in a rotation at which to apply manure is just previous to the 
corn crop, as the application of manure just before a crop of small grain is liable to 
cause lodging. 


Culture —If land has been fall-plowed, stir thoronghly, preferably with a disk-harrow, as 
early in the spring as the soil is in fit condition to conserve the moisture and warm up the seed- 
bed. This will give the weed seed in the seed-bed an opportunity to germinate, 50 that by a 
couple more diskings at proper intervals, the weeds may be very largely got ont of the way before 
planting. Thus the after cultivation of the crop will be materially simplified. If the land be not 
fall-plowed, the plowing shonld, as a rule, be done as carly in the spring as practicable and the 
surface prepared as though the crop were to be planted at once, the weeds being killed as they 
appear, the same as in the case of the fal] plowing. 

Spring vs. FaLu Plowing — As to which is the better, spring or fall plowing, much will 
depend upon conditions. Much may often be gained by plowing a piece of ground carly in the 
fall, to tnrn under a crop of weeds before they ripen their seed. Sod, or manure that is somewhat 
coarse, has more time to decompose and gct in proper condition for the coming crop if turned 
under in the fall. Fall plowing, vy exposing certain insects that have buricd themsclves in the 
soil for the winter, will often cause their destruction. On the othcr hand, carly spring plowing, 
especially of heavy clay soils, properly treated, may better conserve the moisture of the deeper soil 
throughout the summer ; will make possible the absorption of a larger portion of a dashing rain; 
in cases of continued, excessive rainfall will allow the excess of water to percolate away more 
readily; and will keep the soil more open and porous for the admission and circulation of air. 

Planting shonld not be done too early; but it may be safely done earlier in a dry spring than 
a wet one, as the soil will warm up earlier. 

Corn, as has been observed, is native to a tropical climate, and if put in the ground before it 
is thoroughly warmed up is very apt to germinate slowly and poorly. The result will be a very 
uneven crop, many of the plants getting a weakly start and never recovering. The writer has 
seen early-planted corn overtaken and passed, before the season of cultivation was over, by corn 
planted two weeks later, on no better soil, bnt where the seed-bed had been put in proper con- 
dition early ia the spring. 

Plant in hills from 42 to 48 inches apart and from two to three grains in a hill, according as 
the land is rich or poor. On new clean ground drilling may give a larger yield, but unless hoeing 
is to be practiced it is usually better to plant so as to cultivate in both directions. 

TILLAGE —Where the soil has been put in proper condition and the weeds all killed before- 
hand, the harrow and wecder, used at the right time, will give all the cultivation necessary, exccpt 
in wet seasons, until the corn gets a good start. The weedcr muy often be used to advantage to 
Tun crosswise after the first plowing Used at the right time it may be just as effective us another 
plowing, and can be done a great deal faster. 
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On ground which, for lack of vegetable matter or for any other reason, tends to contract and 
become solid, dccp tillage, becoming shallower toward the last, should be practiced in order to 
keep the soil properly loosened up and aérated. On light, loose soils, shallow tillage thronghout 
the season is preferable, as it conscrvcs more moisture. : 

The argument against root pruning by decp cultivation, except where done in excess or late 


iu the season, is not well founded, as a little root pruning usnally does no harm and may often do 
great good. 


The cultivation of the corn crop should not cease because the corn has hecome too large to’ 
plow with the straddlc-rew cultivator, Very frequently conditions are such as to develop, after 
this point is reached, a crop of weeds which, if left, will ahsorb moisture and nutriment that 
should go to making corn. Or, a rain may destroy the dust mulch and establish capillary connec- 
tion with the surface, causing loss of moisture by evaporation, This later cultivation is hest 
accomplished by means of one horse attached to a garden cultivator that stirs only the surface, and 
that may be adjusted in width to conform to the width between the rows. For the conservation 
of moisture, level culture is better than ridginy, as it exposes less surface for evaporation ; heavy 
vidging may in some cases help the corn to stand against a storm, though it is doubtful if this 
effect is often appreciable. 


KAFIR-CORN 

The grain from this crop is similar in composition to dent corn, the percentage 
of fat being a little less and of starch a little greater. As would be expected from 
the foregoing, its feeding value is hardly equal to that of corn, although experi- 
ments indicate that there is no great difference. Its virtue as a grain crop lies in 
its ability to thrive and produce a fair yield in regions so dry that corn can not be 
snecessfully grown. 

The fodder portion of this crop is somewhat superior in feeding value to corn 
fodder. 


Culture — Preparation of seed-bed and cultivation shonld be the same as for corn. 


SOY BEANS 


Soy beans are a highly nitrogenous crop belonging to that group of plants 
which gather free nitrogen from the air by means of bacteria growing upon their 
roots (Fig. 14). The beans are a very valuable feed when ground and used in con- 
junction with corn or other starchy food, having an equal value for this purpose 
with linseed and cotton-seed meal. In experiments made at the Kansas Experiment 
Station the addition of soy bean meal to corn or kafir-corn effected a saving of 30 
per cent in the amount of food necessary to produce 100 pounds of gain on hogs. 
Aside from producing a valuable crop soy. beans are highly beneficial to the soil. 


1 According to the Kansas Experiment Station, inerease of five bushels per acre over that grown on 
Bulletin 96, the yield of all crops is increased where adjoining land that bad not been in beans. 
they follow soy beans, wheat showing in large fields an 
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This crop also is adapted to a 


dry, hot climate. 

Culture — Preparation of soil should 
be the same as for the preceding crops, the 
necessity for thorough preparation and for 
a-watm sced-bed in which to plant being 
even more urgent in the case of soy beans. 
Furthermore, in order to get the best results 
in crop and the greatest enrichment of soil 
it is usually necessary, oD ground where 
this crop has not been grown, to inoculate 
the soi] with the root germs peculiar to this 
species of plant. This is effected by sow- 
ing with the seed dry soil from some field 
where soy beans have grown and developed 
tubercles.! If grown for the beans north 
of latitude 41°, a sandy loam or soil rich 
in vegetable matter should be selected, as 
on a cold soil they may not mature in time 
to escape injury by frost. For this same 
reason seed should not be used that has 
been grown farther south. 

Sow in drills 26 to 30 inches apart and 
2 to 8 inches apart in the row. Give thor- 
ough cultivation, letting the weeds at no 
time get an advantage. 

Sugar beet machinery is very well 


ugg 14. Photograph showing. nodules formed by nitrogen- adapted to the planting and cultivation of 
xing bacteria on roots of soy beans grown the second ‘: cl a . 
season on the same soil. Both A aad B, two-thirds this crop, four rows being planted at once 
natural size. (Prof. H. Garman, Bulletin 98, Kentucky and two rows cultivated at once when 
Agricultural Experiment Station.) desired 
es : 


COW-PEAS 


The cow-pea is another tropical plant of the nitrogen-gathering family and, like 
the preceding, is rich in protein. While called a pea, it belongs properly to the 
bean family. It is a vigorous-growing, deep-rooted plant, especially adapted to 
the improvement of old and lifeless soils.? It is also a valuable addition to the 
grain ration for all classes of animals. This crop requires even longer to mature 


1 See Bulletins 96 and 100, Kansas Agricultural Ex- 2 Jnoculation of the soil for this crop is also of great 
periment Station, Manhattan, Kan.; Bulletin 22, Storrs | importance where the ¢erms that grow pon it Be Iacke: 
Experiment Station, Storrs, Conn. ing. Professor Duggar reports an increase of 600 per 


centin yield of crop as the result of such inoculation. 
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than the soy bewn, and only the earlier varieties should be grown in the North for 
the production of seed. Some attempt is being made at present to develop by 
selection and breeding a variety better adapted to northern conditions. 

Culture — The same throughout as for soy beans, except to emphasize still more strongly 
the importauce of a warm secd-bed. Any plant to develop properly must make a continuous 
growth. If held in check while young, they will seldom recover ; for this reason, with many of 
these tropical plants, time is gained by delay in the planting until the conditions are such as to 
produce rapid developmeut. The cow-pea, as far north as Central Jowa, should never he planted 
before the 20th of June and then have the seed-bed well prepared beforehand. 


FIELD PEAS 


The field pea is another nitrogenous food of the family of legumens, but adapted 
to cooler climatic conditions. It is not injured by a light frost. 

Culture — May be (a) sown early with oats and the mixture harvested and threshed together, 
(b) sown broadeast by themselves on good clean ground, or (c) drilled in with a grain drill; or, 
they may he (d) drilled farther apart and cultivated the same as soy heans and cow-peas. 

If sown with oats, either the peas should be sown first and covered by plowing shallow with 
a stirring plow, then the oats sown and covered by thorough harrowing; or, what is better, the 
seed-bed should he prepared by the use of the disk and harrow, the oats aud peas being then 
mixed together and sown with a drill. Care is necessary, too, to get varieties of peas and oats 
that will ripen together. Tf sown broadcast alone, the ground should be fairly free from weeds. 
The peas may he covered by plowing as when sown with oats or put in with the drill. If sown in 
rows and cultivated, the preparation of soil and tillage of erop may be same as for soy heans, 
except that the peas should be planted early in the spring, so as to mature before the weather 
becomes too hot. 


WHEAT 


Wheat, by its long cultivation and development, is adapted to a great variety of 
climatic conditions. It may be sown in the fall in some localities, in others only in 
the spring, and in some it may be sown in either fall or spring. It will survive a 
great amount of cold, but some varieties endure much more than others. What 
are spring varieties in cold climates may become winter varieties in warmer latitudes. 

Wheat has been raised primarily for human food, but what is good food for man 
as also good food for most other animals. Wheat, as such, is capable of forming 
the bulk of the grain ration of any of our domestic animals, and the by-products, 
especially bran, are a very valuable adjunct to the corn crib. 


Culture— Winter WHeat— The matter of first importance is the selection of the proper 
varieties. In the milder climates the basis of this selection should be the productiveness and mill- 
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ing qualities of the grain.’ In colder portions of the country, however, the matter of first impor- 
tance is to obtain a variety that will withstand the severity of the climate with a reasonable degree 
of success. The locality from which the seed is obtained, whether more or less severe ua climate, 
will affect materially the hardiness of any variety, and a variety not entirely hardy in a given 
locality may be improved in that respect by continued growth and acclimatization. 

For the milder climates some of the best yielding varieties at the present time are: Poole, 
Mealy, Red Russian, and Early Ripe, of the smooth varieties ; Nigger, Currédl’s Prolific, Gipsy, and 
Egyptian, of the bearded varieties.” 

Standard varieties for the South-Central West: Fultz, Extra Harly Red, Currell’s Prolific, 
Hindostan, Jones's Winter Fife, American Bronze, and Missouri Blue Stem.* 

For the region from Southern Iowa north the only variety that can be unhesitatingly recom- 
mended at the present time.is the Turkey Red. The Budapest is, so far as tried, standing the 
winters well, but has no advantages over the Turkey Red, being, to all appearances, the same wheat 
under a different name. Other varieties will come through most of the winters in good condition, 
but there is much more risk in sowing them. 

Ground that has heen iu corn or potatoes, and from which the crop can be removed in time for 
proper fall seeding, makes a very congenial place for this crop. The best conditions, however, 
are afforded by having the land previously occupied by some leguminous crop, as clover, cow-peas, 
orsoy beans. If coru or potato ground is free from weeds and other trash it may he prepared by a 
thorough use of the disk and harrow without resort to the stirring plow. If the ground be such 
as requires plowing with the stirring plow, this should be done early, if possible, to allow the trash 
that is turned under to decompose and the plowed portion to settle. The seed-bed should be in 
fine condition, but the lower portion of it and the soil immediately below should be well compacted. 
A loose, open condition in the lower portion of the plowed section will not permit the plant to 
become so well established before the cold weather and it will he much more liahle to winterkill. 
The use of the roller, subsurface packer, disk, or a combination of these is usually necessary to 
put plowed land in proper condition for the seeding of winter wheat, 

Seeding in the milder climates should not be done too early, as there will be more danger of 
trouble from the fly. For the central portion of Ohio, Indiana, Illinois, and Southern Jowa the 
best time is from the 10th to the 20th of September. 

Seeding shonld be done with a drill, and in the colder sections always with « press drill.‘ 
Seeding should be at the rate of four to six pecks to the acre, dependiug upon the size of the 
berry, and the tendency of the variety to stool. The land should not be touched with any imple- 
ment after the drilling is done. The ridges left between the drill rows hold the snow for a 
protection during the winter and iu the spring will crumble down and fill in aronud the plaut 
when the freeziug and thawing weather is tending to lift it out of the ground. 

Spring Wurat— This may follow to advantage the same kind of crops as the winter wheat, 


1 An effort is being made to discover if there is any 2 Bulletin 118, Ohio Experimeut Station, Wooster, 
difference between the various varieties iu withstanding io. 
the attacks of the fly. The Ohio Station, in Bulletin 11k, 8 Bulletin 21, Missouri Experiment Station, Colum- 
reports as follows: So far as we have been abletolearu | bia, Mo. 
no varivty of wheat is fly-proof, but some sorts have the + A drill having a wheel following eaeh runner to 


Fepulalion of being less injured by the Hessian fly than } press the dirt firmly over the seed, 
others; of these the followiug may be mentioned: Mealy, 
Mediterranean, Fuicaster, and Clawson. 
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but is a little more liable to lodge if the Jand is very rich. It will stand bettcr, however, than 
oats. Spring wheat should not be grown where winter wheat can be grown successfully, as its 
later ripening renders it more subject to damage by storms, chinch bugs, and hot, blighting 
days at time of filling. Prepare the soil well and sow with the drill! as carly in the spring as the 
ground is in proper condition for working. 


MACARONI WHEAT 


Macaroni wheat is a variety of wheat comparatively new to this country, but 
grown in large quantities in the east and south of Russia, Its principal use at 
present is for the manufacture of macaroni. ‘There is a growing demand for this 
variety of wheat in this country, and it is especially adapted to the hot and semi- 
arid regions of the West and Southwest, where most cultivated grain crops are 
uncertain. It is also adapted, by reason of its long residence on soils of that 
character, to growing on soils that are somewhat alkaline. So far as it has been 
grown in this country it gives promise of being proof against depredations of smut 
and rust. In the northern sections it is a spring wheat, but in the South may be 
grown as a winter wheat. Reports from Kansas indicate that this grain at present 
is not sufficiently hardy for fall seeding so far north, but it can undoubtedly be 
made so by selection. Fall seeding, where it can be practiced, will give the best 
results. Macaroni wheat is a vigorous grower and where seeded in the fall will 
make an abundance of winter pasture. 


Culttre — The same as for other wheats, using about the same amount of seed. The grain 
should be thoroughly ripe before being harvested, and harvesting should not be done in damp or 
cloudy weather if it can be avoided. 

OATS 


Oats also are adapted to a wide range of climatic conditions as well as uses. 
‘Through selection and breeding there have been established varieties having a wide 
range in time of ripening. The later ripening varieties, where the conditions are 
favorable for their growth, will give a larger yield of grain than the earlier varieties, 
owing to the greater length of time allowed for the gathering and elaboration of 
food. On the other hand, for many conditions the early varieties are the more 
satisfactory. They do not grow so rank, hence are better adapted to rich soils. 
They are much less liable to be caught by storms or by hot days at filling time — 
circumstances that will produce a poor-quality, light-weight grain. Not growing 


1 ri y of small grain, as well as those | liable to he killed. or at least stunted, by hot, dry days 
sown in dhe Falk ebould be sow with the drill. A fifth | soon after germination. Moreover, plants get a good, 
Jess seed will produce as good a stand as in broadcast | deep, vigorous hold that enables them to better with- 
seeding and the seeds are all down where they are not | stand droughts. 
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so rank and ripening earlier, they are a far better nurse crop with which to start 
clover or grass crops than the later varieties. 

Culture — The same as for spring wheat, except that oats will not stand up on quite so rich 
land, not being quite so stiff in the straw. 

REMEDY FoR Lopeina — Lodging is due, except in cases of sevcre storm or extreme condi- 
tions, to a lack of woody fiber in the stem, caused by undue shading by a heavy growth of foliage. 


Fie.15. Photograph show- 
ing a good type of ear, 
Reid Yellow Dent corn. 
(From au ear furnished 
by L. C. Brown.) 


By pasturing with a sufficient amount of stock to cat off the excessive 
growth before the seed stalks are started, or by mowing the crop just 
as they are starting, the tendency to lodge may he very materially less- 


ened, 
BARLEY 


Barley is an excellent food, when ground, for all classes 
of animals, but is too hard to be properly masticated when 
fed whole. It is not quite so well relished as corn, and ex- 
periments indicate that its feeding value is a little less. 
Barley is well adapted to cool climates and to rich lands. 
Being shorter in the straw than oats or wheat it is less liable 
to lodge than either of them, and this, combined with its 
early ripening, makes it one of the best nurse crops we have. 
Considerable objection is sometimes offered to the raising of 
this crop on account of the beards; but with modern machin- 
ery and methods of handling this objection should have but 
little weight. Varieties of beardless barley are being devel- 
oped, some of which give much promise for the future. The 
Success is one of the best of these, but as yet they are far 
outyielded by the six-rowed, bearded variety known is the 
Mandscheurt, 

Culture — Prepare the soil the same as for oats (except that richer 
ground may be used) and sow carly with the drill. Barley will stand 
more freezing than oats, hence may be sown carlicr. It is important to 
sow all these small grains that are adapted to cooler lntitudes as carly 
as conditions will permit. Their nature is to ripen about a certain time of 
the year, regardless of the time they were sown; so that a given varicty. 
if sown early, has a longer time iu which to gathcr plant food than if 
sown late. For this reason the carly-sown grain is hetter filled and weighs 


more to the bushel, 
RYE 


Rye is more resistant to cold and severe climatic changes 
than winter wheat, hence, may’ be grown farther north. It 
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is adapted also to places where for one reason or another 
the soil can not be put in proper condition for wheat. 
Being a more rugged plant and a coarser feeder it will 
get hold where the wheat plant will not. This crop, 
when ground, makes a valuable food for all kinds of 
stock, there being no other feed that will make heavier 
fleeces on lambs. 

Culture — While it is true, as stated above, that barley will 


make a fair crop under conditions where wheat would fail, yet 


Fig. 16. Photo ra ph showi i i 
Paaderis ftp en a Leld Set there is no other crop that will respond more freely than rye to 
fow. Dek ee (Fromanear good treatment. To get the best results the ground should be 
ee ee as carefully prepared as for wheat and the rye drilled in in the 
same manner. It may be put in later than the wheat, but if put in early will make an abundance 


of fall and early spring pasture and a good crop of grain besides. 


EMMER' 


Emmer is a cereal new to this country, but one that gives promise of great value 
to parlicular sections. It comes from Europe, Russia, from which country we get 
our best seed, raising the largest amount.” The great value of emmer lies in its 
drought-resisting qualities and its consequent adaptation to the regions of scanty 
and uneertain rainfall. It will thrive, however, under a very wide range of climatic 
conditions and is worth a trial in any section of the country. It is raised both as a 
winter and a spring crop. Emmer is closely related to the wheats, although the 
chaff adheres to the grain when threshed. It is similar in composition to oats, 
containing a little less fat and a little more protein. For the year 1900, at the 
Iowa Experiment Station, it gave a yield per acre of 
2,200 pounds of grain, weighing 35 pounds to the struck 
bushel. The North Dakota Experiment Station reports 
a yield for 1900 of 63 bushels per acre. In a feeding 

experiment with sheep, at the Iowa station, in which 
were compared the feeding value of emmer, soy beans, 
corn, and gluten-feed and corn, all other conditions 
being the same, the largest gains were made by the lot 
fed on emmer. ‘The straw is shorter and stiffer than 


that of wheat, making it much less liable to lodge; for 44 17 photograph showing a 
good type of butt end, Reid 


1 This grain is frequently improperly called speltz. Yellaw Dent corn. (From an 
2 See Farmers’ Bulletin 139, United States Department of Agriculture. ear furnished by L. C. Brown. 
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this reason it should prove an excellent nurse crop. Emmer seems thus far to be 
more resistant to the attacks of rust than the more common cereals of this coun try. 
Not the least of its prospective vulue les in the improvement that may be made in 
our wheats by crossing them with it. 


Culture —Same as for wheat, except that the earliness of seeding should be emphasized, 
and that the rate of seeding should be about the same as for oats. 


FLAX 


Flax is a grain rich in fat and protein, which supplies the linseed oil of com- 
merce on the one hand, and the oil cake, or oil meal for stock feeding on the other. 


Culture — Flax is a strong-feeding plant adapted to the taming of freshly-broken wild land, 
as it can be made to produce a fair crop where the sod is too resistant to be properly worked up 
for any other crop. Such lands, however, should be put in as good condition as possible, as the 
extra work will be more than repaid hy the increased yield. A good heavy roller is a necessary 
part of the equipment for properly putting in fiax on freshly-broken wild land. If a soil that has 
heen under cultivation is used, it should he rich in vegetable matter and should be prepared the 
same as for corn. 

The flax plant is very tender and seed should not be sown until) all danger of frost is past. A 
press drill should le used in the seeding. 

FLAx-s1ck Suri — One of the necessities for a rotation of crops lies in the fact that if a given 
species of plant is grown continuously on the same ground the various parasitic diseases that prey 
upon it have an opportunity to multiply until they may destroy the crop. This is especially true 
of flax, and for this reason it should not be grown two years in succession on the same ground. It 
is the continued cropping that gives rise to what is known as ‘‘flax-sick soil." 


BUCKWHEAT 


Buckwheat, while used primarily for human food, is also a valuable food for 
stock, experiments indicating that it has a feeding value almost equal to that of 
wheat. 

Culture— One of the chief values of this crop lies in its adaptability to the production of a 
crop late in the season on lands that have been too wet in the early part of the season for the start- 
ing of other crops. It may he sown as late as the middle of July in sections as far north as the 
center of Iowa. A good seed-bed should be prepared and the seed sown broadcast and well covered 
or put in with the drill. 


ROOT CROPS 


One of the urgent needs of winter feeding in sections of the country where 
animals must be fed for a long time on dry feed is for some product that will furnish 


1 See Bulletin 63, lowa Experiment Station, Ames, Iowa. 
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the laxative that is obtained in summer from the grass. Too lax a condition in 
cold weather is not desirable, but a certain degree of it is necessary in order for the 


various food materials to be properly assimilated and carried 
through the body. his is especially true of animals from 
which it is desired to obtain a large flow of milk. 

There is probably no other form of succulent food that 
will so largely aid in the translocation of food materials from 
the digestive tract to their proper destination us the unor- 
ganized compounds found in the varions root crops. Their 
value for use as a regulator of the system can hardly be over- 
estimated. 

BEETS 


Of these several varieties are used for field crops. The 
sugar beet, grown extensively for the manufacture of sugar, 
is also valuable for stock food, being better relished by hogs 
than the mangel varieties. Where used for the manufacture 
of sugar the pulp from which the juice hus been expressed is 
a valuable food. 

The varieties of mangel are better adapted, however, for 
exclusive stock feeding as they yield more heavily, are much 
more easily harvested, carry less dirt with them to the cellar, 
are better relished by sheep and cattle, and are about as good 
for hogs. 

Of the mangel varieties the Mamiuith Long Red is one of 
the best for ight soils. It is nsually the heaviest yielder and 
is less liable to be damaged if caught in a httle freeze before 
being harvested, as the heavier growth of leaves «affords 
greater protection. In some sections the Golden Tankard 
makes a better keeper, but this is not universally true. 

Culture — When growing for feed select a piece of soi) rich in 
vegetable matter or enrich well with well-rotted manure, This should 
be free from trash, corn stalks, ete., that will interfere with hoeing, or 
cause the small beets to be covered up when cultivating. 

Plow thoroughly in the fall or carly spring. Develop a seed-bed 
early and kill all the weeds as nearly as possible before planting the crop. 
A fine seed-bed is necessary, but it must not be too loose. Tf loose in 
the subsurface, the moisture will not be drawn up well around the seed 


Fie. 18. Photograph show- 
ing ear with grain too 
irregular. (James Atkin- 
son, lowa State College 
of Agriculture.) 


60 ROOT CROPS 


for their germination, and if there is too much loose earth on the immediate surface, a dashing 
rain may bury and destroy the young plants soon after they come up. 

The seed may he sown with any garden drill, or in large areas with horse drills made especially 
for that purpose. If the horse drill is nsed, care must be taken not to get the beets planted too 
deep, as a uniform stand is highly important. Use plenty of seed, as they must be thinned in any 
case. From 5 to 15 pounds of seed to the acre will be required, according to the width between 
the rows and the care used in planting. Much more seed should be uscd with the horse than with 
the hand drill, as the former is not so accurate in its work and more of the seed may be buried too 
deeply to come up. 

Give thorough cultivation. If done at the right time and if the land has heen well cleaned of 
weeds, this may be done mostly with the horse, no hand work in many cascs being needed, except 
a hoeing with a wheel-hoe when heets first come up, and thinning after they get well started. The 
thinning may be done, first, with the hoe — cutting throngh the row, leaving bunches of two and 
three in a place—and afterward by going over them and hand-thinning to one in a place, having 
one plant every 10 inches when throngh. 

Beets should not he harvested in the fall until there is danger of freezing weather, as it is 
more difficult to keep them if harvested hefore the warm days are past. <A light frecze will do 
them no harm, if they remain in the ground until thawed ont. When pulled, the tups should be 
cleanly removed and the dirt jarred off, as hoth affect their keeping. They should be stored in a 
cool place where the temperature will he as nniform as possible and where there is fair ventilation. 

CULTURE FoR SuGAR— Where the sngar heet is grown for sngar, care should be taken, in the 
first place, to obtain seed of beets that have heen developed especially for that purpose. Sccondly, 
the soil must not be overrich, especially in fresh manure, as too large and rough a growth is less 
productive of sugar. A smooth, clean heet of medium size gives the best quality of juice. Sugar 
heets will also bear being left closer together in the row than where more size is desircd, 6 to 8 
inches being a good width on good soils. 


CARROTS 


These are grown more especially for horses. They start more delicately than 
beets, are more difficult to harvest and do not yield so well, but horses are very 
fond of them, whereas they are not so fond of beets. For this purpose a large 
growing variety that will yield well should be selected. The Large White Vosges 
is perhaps the best variety. The Long Yellow Orange is a good yielder, but grows 
so long that it is more difficult to harvest. 

Culture — The same as for beets except that they may he left nearer togcther in the row, 
6 inches apart being a good distance. 

TURNIPS 


A valuable crop for early winter feeding, but will not keep so well as beets. 
Sheep are especially fond of them, and in the milder climates they may be fed off 
the ground without harvesting. 
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Culture — The hest soil for turnips is one rich in vegetable matter. Prepare aud sow in 
drills, thinning and cultivating the same as for beets. Or, if the ground is free from weeds, they 
may be sown Jrroadcast. For winter fecding they should not be sown before the latter part of 
June for Central Iowa, Turnips will stand considerable freezing weather, before harvesting, 
without damage. They are hetter, however, not to be harvested while in a frozen condition. 
If they are caught by a freeze, lcave in the ground until the frost is again out of them. 


RUTABAGAS OR SWEDISH TURNIPS 


The rntabaga is a hard-fleshed turnip belonging to the same family as cabbage. 
It is ammeh better keeper than the common turnip and in cool climates is wu heavy 
yielder and a very valuable crop; but it is not adapted to the dry, hot summers of 
Towa and localities farther south and southwest, developing practically no bulb in 
these sections. 

Culture — The same as for beets. 


KOHLRABI 


The kohlrabi is another plant closely related to cabbage, but differing from the 
one just considered in that it produces the bulb entirely above gronnd. It is not 
properly a root crop, but is treated here because of its similar economic relation in 
the problem of stock food supply. The kohlrabi is a good keeper, is easy to raise 
and easy to harvest, starting much more quickly than beets or carrots. It is adapted 
to a much wider range of climatic conditions than the rutabaga; growing in warm 
ag well as cool climates and being resistant to drought. 

Culture — The same as for beets. 


POTATOES 


Culture — A good clover sod, well plowed and prepared, makes an excellent bed for the 
potato. The potato likes an abundance of vegetable matter, but not much of this should be in the 
form of.freshly applicd stable manure, especially if the crop is intended for market, as it tends 
to produce a scabhy tuber. Too rich a soil is apt to cause a very rank growth of vine and few 
potatues. 

For an early crop, potatoes may be planted as soon as the frost is out of the ground and the 
soil in workable condition. For a winter crop they should he planted late enough so that the 
tubers will not be ready to sct until the fall rains commence. They may be tended very largely 
with the harrow if the soil is kept sufficiently loose for the harrow to he effective. A little drag- 
ging, pruniug, and burying of the tops will do them no harm. Use level culture until the tubers 
set ou, when they should be billed enough to protect the tubers from injury by the sun. Experi- 
ments indicate that ridging does not increase the yield. 


ROOT AND SOILING CROPS 


ARTICHOKES 


Artichokes are a valuable food for maintaining hogs in a healthy condition 
during the fall, when they are on a heavy feed of corn. They are very easily raised 
and the hogs do their own harvesting. 


Culture —- Plant moderately early on a piece of ground where it will be convenient to allow 
the hogs to run in the fall. If the soil is not already rich in vegetable matter, manure well. Plant 
and cultivate the same as potatoes, The tops, early in the season, will get large enough to shade 
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the ground and keep down the weeds. 

The tubers are usually attached to the plant by much longer stems 
than are potatoes, which makes them difficult to harvest, but by allowing 
the hogs to do the harvesting this objection is removed. By not allowing 
the hogs to dig them too close they will re-secd themselves and produce a 
crop the following year, without the necessity of any planting or cultivation. 


PUMPKINS 


The pumpkin has a similar economic place in the feed yard 
to that of the root crops. It is a valuable fall aud early winter 
feed for cattle, sheep, and swite, and is adapted to a very wide 
range of climatic conditions. 

Culture — Pumpkins may be grown with the corn crop, producing, 
where the stand is not perfect or where the corn does not grow large, a 
considerable amount of fecd without materially affecting the yield of corn, 
If grown as a separate crop, tlie ground should be prepared the same as for 
corn, Plant about the same time, in hills 8 fect apart each way, putting 
8 to 4sccdsin a hill, When the plants are well started, thin to one plant 
ina hill. Give thorough cultivation, Harvest before freezing weather 
and store in a cool, dry place. 


SOILING CROPS 


In those portions of the country that are subject, during 
the summer, to a period of two or more weeks’ drought, in 
which the grasses of the pastures cease to grow, there should 
be planted cach spring some crop of quick growth that may be 
cut off and fed during this period. Such a practice not only 
maintains a steady growth of the animals, but by saving the 
pastures renders them more productive. If pastures are eaten 
very close, they may become so thoroughly burned out at such 
times as to kill mach of the grass, making it slow in starting 
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up again and much less productive for a long time afterward. This killing ont, mak- 
ing thin patches, gives the weeds their opportunity and thus makes weedy pastures. 
\ given amount of land may be made to carry a much larger amount of stock 
by being handled in this way. In fact, a much larger amount of feed can be 
produced per acre in this way in any locality than can be obtained by pasturing, so 
that as lands become higher in price resort will have to be made more and more-to 
this method of summer feeding. Some of the crops best adapted for this use are 


SORGHUM 


Sorghum is one of the best crops for soiling purposes. It grows very rapidly, is 
ready early, yields abundantly, and above all is very much relished by all stock, 
owing to its sweet, pleasant taste. It is also well adapted to the semi-arid regions, 
being exceedingly resistant to both drought and heat. 


Culture — Prepare the soil the same as for corn and sow with a grain drill at the rate of 
100 pounds of seed per acre. Sorghum should not he sown until the ground is thoroughly warm, 
or it will be slow in starting and the weeds will get a start For Central Iowa it should not be 
sown before the 1st of June, and will make a good, heavy crop when sown as late as the 10th 
of July. 

In humid or semi-humid climates, when sown in this way on land that has been well prepared, 
no cultivation is needed. In drier climates hetter results may be ohtained by drilling in rows 
26 to 30 inches apart and giving thorough cultivation to conserve the moisture. 

SorcuumM Porsoxtnc—In the drier regions west of the Missouri River there have been 
occasional deaths from what appeared to he a virulent poison, when cattle have been grazed on 
this crop. This has prejudiced a large number of farmers against its use. So far as the writer 
knows no trouble of this kind is ever experienced where sorghum is cut and fed green or as dry 
fodder. 

There is a prevalent belief that it is only the second growth of sorghum that causes this 
trouble, but this is not correct. Most of the reported cases have occurred in pasturing the second 
growth, for the reason that the first growth is seldom pastured, heing cut for fodder instead. 

It is not yet known what is the cause of these deaths, hut present evidence indicates that they 
are not due to any poison in or on the plant itself. Like the corn stalk disease, it is yet to be 
worked out. 

KAFIR-CORN 


Kafir-corn also is an excellent plant for soiling and for some conditions may be 
preferable to sorghum. It is not as large a yielder as sorghum and usually not so 
well relished by stock, although a few reports indicate that there are exceptions to 
this rule. Being in a high degree drought-resistant, it is well suited to semi-arid 
regions. 

Culture— The same as for sorghum. 
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CORN 


Corn is not so well adapted for the use under consideration in the semi-arid 
climates as the two crops just considered, but it is equal or superior to the kafir- 
corn for humid and semi-humid climates, as it is just as well relished and, where 
moisture is plentiful, will produce a larger yield. 

Culture —Corn may be sown broadcast, drilled the same as the crops just considered, or 
planted thickly in drills with a corn- planter having a drill attachment. Ty the latter case it can 
be given cultivation and will develop more grain. It should be planted thick enough so that the 


stalks will be small and soft. 
RYE 


The chief value of this crop for soiling purposes lies in the fact that it will fur- 
nish a supply of food earlier in the season than can be obtained from any of the 
spring-sown crops. 

Culture — The same as for a crop of grain except that 6 pecks of seed per acre should be 
used. 

PEAS-AND-OATS 

Peas-and-oats is one of the earliest spring crops that can be sown for soiling, 
being ready to follow immediately after the rye. This crop may be grown as a win- 
ter crop in the South. 

Culture — Sow very early on rich soil, mix the oats and peas half-and-half, and seed with 


the drill at the rate of 3 bushels per acre. 
RAPE 


Rape is especially well liked by sheep and swine, yields heavily, is very succu- 
lent and will continue to grow until freezing weather. Its great succulence gives 
it a tendency to produce bloat if eaten ravenously, especially while wet. It grows 
best in a cool, moist climate, but is quite resistant to drought. 


Culture — If land is not rich, manure well and prepare thoroughly as for a reot crop. Drill 
with a grain drill, stopping two out of every three holes, or with a horse heet drill, Secd at the 
rate of 5 pounds of seed per acre. Give thorough cultivation. This crop starts quickly and grows 
rapidly and will soon shade the ground and keep down weeds. 

Another method of growing this crop for a supplementary feed is to seed with the spring vari- 
etics of small grain. Iu such cases seeding should not take place until the grain is well up, lest 
the rape get the start of the grain. As so little seed is required, this entails very little expense, 
and if the season is favorahle a large amouut of feed will be produced after the grain is cut off. 

Still another plan that frequently meets with success is to sow in corn at the last cultivation. 
The amount of feed that the rape will make in such cases will depend largely upon the condition 
of the corn growth. If the corn is of good stand and rank in growth, the rape can make but little 
feed. 


SOY BEANS, COW-PEAS, TEOSINTE 
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The soy bean is valuable for soiling, especially for use in conjunction with sorghum 


or some of the more curbonaceous foods. 


many of the other crops, und at the same time will improve the 
soil. It is also well adapted to regions of light rainfall. 


Culture — The same as for the seed crop except that a little heavier yield 
may be obtained by using more seed to the acre. 


COW-PEAS 


The cow-pea holds a similar economic place among soiling crops 
as the one just discussed. In many parts of the country it pro- 
duces a much larger qnantity of feed and in such localities is pref- 
erable to the former on that account. It is also well adapted to 
growing on and improving thin lands. 

Culture — More seed to the acre should be used than for a seed crop; 
otherwise the culture may be the same; or, on good clean ground cow-peas 
may be sown with a grain drill and not cultivated. The same observation 
should be made in regard to securing the earlier, quick-growing varieties for 
the northern sections, and elso to securing seed grown as far north as possible. 


TEOSINTE 


Teosinte is a new crop for the North, but, so far as tried, does 
not give promise of possessing any advantages over those pre- 
viously mentioned for this region. It gives very large yields 
under favorable conditions in the South and is reported as mak- 
ing excellent forage. It isa native of Mexico, and is thought by 
some botanists to be the original of our Indian corn. 

Culture — Prepare the soil the same as for corn and plant in hills the 


same distance apart each way; place two seeds in a hill, and cultivate the 
same as for corn. 


ANNUALS FOR DRY FORAGE 


It not infrequently happens in many sections of the conntry 
that by reason of winterkilling on present mowing lands, or of 
failure to secure a proper stand on those intended as such, there 


is a temporary shortage in the supply of dry roughage for winter 
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use. There are a unmber of annuals well adapted, when properly grown and cared 
for, to supplying such deficiencies. On some of the higher-priced lands it nay 
even be economy to grow some of these crops cach year and maintain a smaller 
amount of mowing land, as many of these will return a much larger yicld per 
acre than cin be obtained from the permanent meadows. Furthermore, by the 
use of some of these erops, good winter feed may be obtained in rezions where, for 
lack of rain, the native grasses do not get large enongh to mow and where our 
common perennial grasses will not survive the summer’s dronght aud heat. The 
Experiment Station at Jighmore, in the buffalo-grass region of South Dakota, 
reports for 1901 a yield of three tons of dry fodder per acre in the case of yellow 
Milo Maize and 2.9 tons per acre of Amber Cane. 


CORN 


The first thing that should be considered in this connection in a region where 
corn is grown is the utilization of the fodder portion of the corn crop. 


The corn should be cut when it is sufficiently matnred, so that it will not shrivel up and 
becume loose in drying out. The grains on a majority of the ears should be well dented. Whether 
or not this fodder maintains the value it has when first cut, will depeud upon the manner in which 
itis putup. This is a very important matter, even if the corn is only to stand in shoek until it 
is thoroughly cured, as an improperly built shock may become very much damaged within a few 
days after cutting. 

Whether the corn is cut by a machine and bound into bundles or set up loose, it is important 
that each bunch be set up snugly at bottom aud top, and that it be set up straight, not allowed to 
lean to the one side or the other. No more time is required to set it up the right way than the 
wrong. 

It should be cut close to the ground, not only to save the feed and leave less stubble in the 
way. but to have the ears kept up off the ground in better shape. This is especially important if 
the corn is to stand and be fed from the shock during the winter. 

The mauner of tying the shock is also of the greatest importance. The band should be placed 
just as near the top as possible and yet enclose all but a few of the tops. This will not only save 
twine, but it will be found that the shock will stand much better than if placed lower down. 
The band (ordinary binding twine may be used) should be drawn tight, both to exclude the rain 
from the shock and to keep it from getting out of shape. In order to secure the proper tightness 
of the band the shock must first be drawn up with a rope. This should be done in such a manner 
as not to twist the shock at all in the operation, as any twist given to it at this time will tend to 
throw it over as it settles. The best aud quickest method of drawing up and tying the shocks is 
for two persons to perform the work together, The rope is passed around the shock, each takes 
an end, hoth draw with force as nearly equal as possible, and while one holds the two ends the 
other ties the band. 
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SHREDDING OR CuTTING — The cutting or shredding of the fodder, except for convenience of 
feeding, for mixing with other grain, for spring feeding, or where it is desired to get the corn 
separated from the stover, is not a profitable operation, as not enough more will be consumed, over 
what would be consumed when fed whole and in a similar manuer, to pay for the extra expense. 

It is much easier, however, to feed the corn fodder when in this form, and if fed in the barn, 
what is not eaten, if shredded or cut, 1s very good material for bedding. For spring feeding it 
is much better to have fodder cut or shredded and under cover, as it damages rapidly in the field 
after the warm weather comes on. It is also more difficult to get it from the field at this time and 
the weather conditions are not so favorable for outside feeding. If fed whole, the foddcr should 
be fed in racks, or, during freezing weather it may be fed on a gond clean, sheltered blue-grass 
pasture, if well scattered. If corn is to be cut and fed with all the corn on, it will produce more 
feed to the acre by planting somewhat thicker than for a grain crop, and the consequent lessening 
in the size of the ears will enable the cattle to handle them hetter. 


SORGHUM 


Sorghum makes excellent dry feed for winter use and is much relished by all 
classes of stock. 

Culture — The same as for producing a crop for soiling purposes, Cut when the seed is in 
the dough stage. It may be cut with a corn binder and shocked the same as corn, or mowed and 
handled the same as hay. It should be cured well before being shocked, and then should stand in 
shock for some time before being put in stack or barn, as the stalks dry out very slowly In 
sections where the winters are dry and cold, it will keep in very good condition in the field for 
winter feeding, if put in large shocks. 

Mito Maize—There are two varieties of this non-saccharine sorghum, the white and, the 
yellow. This is a heavy yielding crop and one that is also well liked by stock. For some sections, 
this may be a more profitable crop than sorghum. Its culture is the same as for sorghum. 


MILLET 


Millet is a quick-growing plant of which there are many varicties, some of them 
very resistant to heat and drought. Most of them make hay that is not nearly so 
coarse, and is much more easily handled as such, than the crops previously con- 
sidered in this connection. Some of them grow very large, Pearl Millet or Peneil- 
laria, that is being so widely advertised by seedsmen, yielding a very large amount 
of hay. Little satisfactory evidence can be obtained, however, at the present time 
as to the character of the hay produced. The yield of most of the millets is very 
much less than that of the sorghums. 


Culture — Sow on well-prepared soil from the middle of May to the Ist of July, In favor- 
able seasons a crop of the earlier varieties may he obtained, as far north as Central Iowa, after a 
crop of barley or early oats has been harvested. Millet should he cut when seeds are well formed. 
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SOY BEANS 


The soy bean is a very valuable hay plant, especially if there is no clover or other 
nitrogenous forage on hand. As has been observed, it is especially adapted to thin 
lands and to sections of scant rainfall.? 

Culture — The same as for soiling purposes. Cut when first pods begin to turn. 


COW-PEAS 


This crop produces a hay very similar to that of the soy bean, except that the 
vines do not stand up so well, and it is difficult to obtain hay of as good quality. 
Culture — The same as for soiling purposes, Cut when first pods begin to turn. 


OTHER SOILING CROPS 


Velvet Bean—In some sections of the South this plant produces a larger 
crop of feed and greater improvement upon the soil than the cow-pea, but it is 
adapted only to extreme southern conditions. 

Oats and Field Peas — This crop furnishes a large quantity of excellent 
forage and is especially adapted to northern sections where the more tropical plants 
do not thrive so well. Varieties should be selected that will ripen together. 

Culture — The same as when grown for soiling. Cut when the oats begin to turn, 


Hairy Vetch— This is not a satisfactory hay crop when grown alone, on 
account of its low trailing habit, but it may be grown with some kind of small 
grain. It usually gives the best results when sown with winter wheat or, in the 
milder climates, with winter oats. 


Culture — Prepare the ground the same as for winter wheat and sow at the same time as for 
a crop of winter wheat. 

With winter wheat mix in equal parts, and with oats mix one part vetch to two parts oats. 
Of the former mixture sow 4 to 6 pecks per acre; of the latter 8 to 10 pecks should be used. Sow 
with a drill; in the North this must be a press drill. 


Salt-bushes— This is a class of plants adapted to extremely dry and strongly 
alkaline regions, where none of the commonly cultivated crops will grow. While 
they are called a bush, the percentage of fiber in them is not large. While green, they 
are quite succulent. They are relished by all classes of animals, and, for the con- 
ditions above mentioned, are a very valuable supplement to the other feeds. As 
they take up a large amonnt of salts, their growth on alkali lands tends to correct 


1 Prof. 1. Garman, of the Kentncky Experiment | qualities than any other forage plant that has recently 
Station, says of this plant: ‘‘1n short, it has more good | engaged the attention of our farmers.” 
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that trouble. Owing to the large amount of salts taken up by them the hay made 
from them should not be allowed to constitute the whole of the roughage, at least 
until the animals become accustomed to it. 


PERMANENT MEADOWS 


While the permanent meadow is not so productive as many of the annual crops, 
yet a piece of good clean mowing ground is a source of great satisfaction to its 
owner. This manner of obtaining forage can not be entirely dispensed with, if the 
productivity of the land is to be conveniently maintained. 

In order for each part of the farm to have an occasional rest from cultivated 
crops and a thorough filling up with grass roots, these mowing lands should not be 
made too permanent, and yet there may often be reason why they should stand for a 
considerable length of time. In such cases some care is often necessary to keep 
them in the most productive condition. 


In some sections meadows are subject to killing by extreme cold and in others by extreme 
drought and heat. When this occurs the sod should he scaritied with the disk or other efficient 
implement and more seed sown. Frequently the same kind of seed will not produce a growth in 
time to cut with the remainder of the crop the year that it is seeded. In such cases it will be 
advantageous to seed with it some small grain or other quick-growing crop to help out the yield 
of that year. A lizht dressing of manure immediately following this seeding will sometimes assist 
in getting a good catch. This seeding should be done very early in the spriug, before the ground 
becomes settled by the spring rains. 

In many parts of the country great difficulty is experienced in keeping the blue grass out of 
the meadows for any considerable length of time. This, while a very valuable pasture grass for 
such localities, is not a desirable grass to have mixed in the mowing land, as it ripens earlier than 
most other plants used for that purpose and does not grow large, thereby lessening hoth the yield 
aud quality of the hay obtained. This grass can best be kept down by inducing as early and as large 
a growth as possible of the other grasses. To this end the meadows should not be closely pastured, 
the stock being kept entirely from them during the late winter and early spring. An occasional 
dressing of manure will also help greatly in this direction. On farms that can all be cultivated, 
less care need be exercised in keeping this grass out, if the meadow be turned into pasture when 
the blue grass comes in, that which has been in pasture plowed up, and a newly-seeded section used 
for mowing. 

Where plants are used, for permanent meadows, that have a tendency to thicken up into a 
very dense sod, there is often produced what is termed a sod-bound condition. The remedy for 
such a condition is thorough cutting up with a disk and sowing some clover seed, in sections where 
clover thrives, after disking ; the harrow may then be run over the ground to advantage. 

Manuring is also a help in correcting a sod-bound condition. A little manure is a good thing 
for a meadow at any time, and, when it is not needed worse elsewhere, may be applied here to 
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great advantage. It always should be well rotted, however. When spread on the surface there 
is much less opportunity for decomposition than wheu incorporated in the soil, and any coarse 
manure will be gathered up more or less with the succeeding crop of hay. 


SEED MIXTURES FOR MEADOWS 


Not only is there an adaptation of plants to climate as regards temperature and 
moisture, but there is also an adaptation to soil conditions. Where there is more 
than one valuable plant adapted to a given condition a larger yield can be obtained 
by growing them together than by growing them separately, owing to the fact that 
different plants will feed somewhat differently. It is, therefore, of advantage, so 
far as time of ripening and habit of growth will permit, to grow these plants in 
combination. 


The following mixtures per acre' are given as in a general way adapted to the accompanying 
described conditions. The variation of conditions, however, and the manner in which one may 
shade off into another, make it advisable for each locality to do more or Jess experimenting for its 
own peculiar conditions. 


I. For Humid and Semi-humid Climates Having More or Less 
Severe Winters 


(a) For Rich, Well-under- (b) Or, for Rich, Weil- (c) For Thin, High 

drained Soils; underdrained Soils : Lands: (d} For Wet Lands: 
Medium Red Clover 6 Ibs. Medium Red Clover 7 Ibs. Mammoth Red Clover 6 Ibs. Alsike Clover. __... 5 lbs.. 
Timothy .....--...- 4 Ibs. Orchard Grass - --.. 18 Ibs. Timothy ...._-------- 41bs. Timothy.____....__ 4 lbs. 


In some sections half the timothy may be replaced to advantage by red-top, although this 
plant does not make as palatable hay as timothy. 

These mixtures may be sown with either a fall or a spring nurse crop. In some localities 
subject to severe, hot, dry weather at the time the nurse crop is removed, better results may he 
obtained, in case a spring nurse crop is used, by seeding the timothy on the stubble at the close of 
the hot weather — say about the 1st of September. 


Ir. For Humid and Semi-humid Climates Having Milder Winters 
and Hotter Summers 


(a) For Light, Sandy (b) For Richer, Heavier. (2) For Low, Wet 
Soils; Well-underdrained Soils: (c) Or, instead of (b): Lands: 
Medium Red Clover 6 Ibs. Medium Red Clover 5 Ibs. Medium Red Clover_ 5 lbs. Alsike Clover. ..__ ‘ Ibs. 
Tall Oat Grass ..-.- 14 Ibs. Orchard Grass ..... 15 lbs. Orchard Grass - ..... 15 ibs. Red Top ........... 4 lbs. 
Rescue Grass. . ....- 10 Ibs. Tall Fescue ._-.---.-10 lbs. Large Water Grass 4 lbs. 


As arule, the best time to seed the foregoing mixtures, for the climates mentioned, is at the 
beginning of the fall rains. 


1 The quantity of seed here recommended contem- | thorough preparation of the seed-bed. If either of these 
plates the use of pure, clean, germinable seed and a | conditlons'is lacking, more seed must be used. 
1 
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Il. For Semi-arid Regions 


(a) b 
Orchard Grass :2:: $0005. 0.s eta Jain et 20 lbs. Altaltacees oA a eb ters Jee oo 20 to 30 lbs. 
Meadow Fescue sates ao lbs. # 
RediClover**es 2.67. eter Ad oe ewe ae 3 lbs. 


Seed (a) with a press drill, on thoroughly-prepared ground, well firmed in the subsurface. 
Sow moderately early in the spring, without any other crop, and mow the weeds to prevent 
smothering the first summer.! 


Seed (b) alone, with a press drill, on soil thoroughly prepared, and with the subsurface well 
firmed. Alfalfa? should be seeded in the fall in localities having dry, hot summers, Where the 
summers are more moderate and the winters more severe, seeding should be done early in the spring 
and the weeds mown the first summer. 


IV. For Arid Climates 
Alfalfa 2.2 cel oes wot Gest eeadetee bo 20 to 30Ibs. Smooth Brome Grameen’ wad ania. Sue a2 40 to 50 Ibs. 
Seed (b) on well-prepared soil, with well-firmed subsurface, early in the spring. Fall plowing 
is best for this purpose. Owing to the coarseness and lightness of the seed, it does not seed readily 
with a drill. Should be sown broadcast, and covered as well as possible with the disk and smooth- 
ing harrow. No alarm should be felt over a somewhat thin appearance of the stand at first, as it 
tends to thicken up very fast after the first year. 


PERMANENT PASTURES 


In most localities there is more or less land that is not suitable for cultivation 
and that must be utilized in the form of a permanent pasture. In any case it is 
usually desirable to have more or less land in this form. The value of such pastures 
will depend very largely upon getting the varieties best adapted to the conditions 
and upon the degree of care that is given them. They are subject to the same 
damaging effects of extreme climatic conditions as are the permanent meadows, 
and the same remedy is applicable. The sod-bound condition, especially in the 
blue grass regions, is even more liable to occur in pastures than in mowing lands. 
The method of spreading by underground rnnners, that is characteristic of some of 
the best pasture grasses, contributes largely to the development of such a condition. 

The disking of such pastures, followed by a light seeding of clover and the appli- 
cation of manure, as in the case of mowing lands, is the best method of improving 
them. The native pastures may also be very greatly increased in productiveness 
by thoroughly cutting them up with a disk and seeding with plants adapted to the 
various conditions. 


1 Bulletin 62, Kansas Experiment Station. ‘ to the difficulty of curing it into a good quality of hay in 
2 Alfalfa is hardy and productive in the more moist | such climates. = 
climates, but is not recommended as a hay crop owing 
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As in the case of mowing lands, a greater productiveness may be secured by 
growing a mixture of plants for pasture. The variety thus afforded also makes the 
product of greater value. 


SEED MIXTURES FOR PASTURES 


I, For Humid Climates Having Severe Winters 


aly (a) (c) For High, Rather Thin Soils: 
Medium. Red Clover ..02.22.2.¢ciecce.cassedeeees 3lbs. Mammoth Red Clover_.......-----------------+-- 3 lbs. 
Kentucky"Blue Grass 1 _ - 8 lbs. Kentucky Blue Grass . 8 Ibs. 
Orchard Grass._.-...- - 8 Ibs, Orchard Grass.......- 8 Ibs. 
Smooth Brome Grass....-...-.------------------- 10 Ibs. Smooth Brome Grass-_.-..-....----------------+-- 10 Ibs. 
(b) (d) For Low, Wet Lands: 
Medium Red Clover -.....---.-----.-----------+-- 2 lbs; -Alsike Clover o.2..00-c0202- Soe se ccseegen tacecesss 4 Ibs. 
White Clover........ --. 2lbs. _Ked Top .--- -- 6 Ibs. 
Orchard Grass _- seSihs:; “Timothy 2222-22: .Silsecc ps te c2eate veceeaer esse 4 lbs. 


Meadow Fescue...- 
Smooth Brome Grass 


All the components of Mixture (a) start very early in the spring, and the clover and brome 
grass will remain green and continue to grow during quite dry weather. 


II. For Humid Climates Farther South 


(a) For Light Sandy Soils: (b) For Richer, Heavier, Well- (ec) For Low, Wet Lands: 
underdrained Soils: 
Smooth Brome Grass..-..... 15 Tbs. Orchard Grass_-..----.--.-- 10 lbs. Alsike Clover__......-..----- 4 Ibs. 
Tall Oat Grass-... 1 Tall Fescue - - . Red To a 


Hairy Veteh--..------------- ; Rescue Grass... 


Mixture (a), below the snow line, will afford growing pasture for almost the entire year. 

One report® from the South mentions orchard grass as not being relished by the stock, but as 
a rule they are fond of it. 

All the foregoing mixtures are best sown at the beginning of the fall rains. 


III. For Semi-arid Regions 


Mesdowshescies «2272005 S22 ose Sos.nc2 28s oe nce cbe Sosa cote Sooo Toe Soue Re oes seis sabe eee ne ane ces ecoegec: Seas 
Orchard Grass--_-- 
Smooth Brome Grass_- 
Medium Red Clover... Se 
All aliases sso acute te keen a uve suis Gait uu tus cru aun wun peersULOe oat tl eR i auicte se hiy tate adele GU ohare ute ae 5 


(a) Prepare the ground thoroughly, and seed with a press drill early in the spring for the 
more northerly regions, and in the fall farther south. 

(b) The same mixture may also be sown advan‘ageously on the native pastures, after first 
thoroughly scarifying them with a disk or other effective implement. 


_. , 2 This grass once introduced into a locality to which 2 Bulletin 87, Kentucky Experiment Station, Lex- 
it is adapted, will usually come into a pasture very | ington, Ky. 
quickly without seeding. 


1 


FIELD CROPS AND GRASSES 


PLANTING TABLE 


73 


Inches Apart in 


Rows or Drills, 


Quantity Sown 


Rows. Inches Apart. Per Acre. 
Alfa fal eo eee Wee Slee yaaa ieee eta 2 code ee, on eal A 
Balen Boe 3 Abie = WS pare sont 36°" Poy eS 
Arley .....- 8 pecks. 
eT CS cer Mawr ss: Sama Noo 0 : 
Beans, field, for forage.___......_...__. a 
ve Soy, for POAC CAPs ce 3 to 4 pecks. 
ah ae ‘ , for 004 tora ae 26 to 30 2 to 8 pecks, 
ge cSeetteees|soscd ee se coset cet ee cee 1to2bu. 
Beets, for Stocks cat ta) fase eee A In Drills 26 to 30 5 to 15 Ibs. 
e a Sugar. = Lieeeua 5 In Drills 26 to 30 5 to 15 lbs. 
uc. OO aie sot Depo tee sae eee den sect e ee see ae ee| cucelasseeese: o2eeedome 2 to 3 pecks, 
OBIT US cache aloe oie agen ates (Staab ee 5 In Drills 4to 6 Ibs. 
Clover, auaike < : ane 7 Tbs. 
TOO es tcc cer eo ee ake ethno ee: lone 10 Ibs. 
Corn, field, for POD oF eee et ee 2 a to Ae 8 lbs, 
: ‘or ‘orage - densest]: n Drills 2 to 3 pecks 
on NODA aes ee Ceo arb ily Soe ee Broadcast 3to4 pocks 
Cow-peas, eas sec. See ee Seen ee ee 2 to 3 pecks. 
Hs or forage 4 to 6 pecks 
Emmer ..-.....--.-..2. 2 Drilled 8 Becks. 

SES free ee oe . Broadcast 10 pecks. 
TUES og ei samt, Bee eS ae WN eared q Drilled 2 to 3 pecks. 
Grass, DMG sees feces toa, een i ae 30 Ibs, 

brome, smooth. 45 Ibs. 

“meadow fescue _- 25 lbs. 

“orchard .......- 30 lbs. 

“ red top... 9 Ths. 

“rescue .----.. 30 Ibs. 

“tall fescue 35 lbs. 

“tall oat .--..--... 35 lbs. 

“timothy .._.-..... 6 Ibs. 
Kafir-corn, for grain 7 to 10 Ths. 


s ‘* for forage ... 


Koblrabi:<. 222.2220. linc. 2222. 
Macaroni wheat, spring seeding. .-..._...._-.... Drilled 
“. fall seeding.......-..-.--.----- Drilled 
Minet SuseeseeSeuace we lata cee ka gseceheneweew aces Drilled 
Sire gti n Sone Seas MRLs hahaa nal meceate Broadcast 
BMG QUAI £6 oct a utiey cages ue o ao tao aceasta noe Drilled 
se as Sacto citenctee ewsecn eset sous ame ee Broadcast 
WDE Gig dad asens ac nape ress hesus ease Sees ea Drilled 
Sh ose et _ Broadcast 
PRBS he ciate, ee Oe sane am = saa aot ning sa em nemeeayee ake us 
Peds dnd date, for forage ou... =ss0s-oue wes eees alesr cess Sods veers ose? 
Potatoes ........-..-.-2-------- 


Pumpkins, alone-_ 


Rutabagas.. 
Rye, fc for gral 


ss for forage. le 


Sorghum, for forag 


Broadcast 
In Drills 
Broadcast 


4 to 5 pecks, 
2 lbs, 

4 to 6 pecks. 
4 to 5 pecks. 
4 to 5 pecks. 
6 pecks. 

6 pecks. 

8 pecks. 

8 pecks. 

10 pecks. 
2to3 bu. 

3 bu. 

6 to 10 bu. 

5 lbs. 

5 Ibs. 

2 lbs, ~ 

4 pecks. 

5 pecks, 

6 pecks. 

75 to 100 lbs. 
100 to 125 lbs. 
2 lbs. 


4to5 pecks. 
5 to 6 pecks. 
4 to 6 pecks. 
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HOME-GROWN SEEDS 


Nothing is of greater importance in the production of any crop than that good 
seed be used to start it. While there are reasons why a man or company making 
seed-growing a specialty should be able to make the best progress in the develop- 
ment of good seeds, there are, on the other hand, very strong reasons why the farmer 
to a large degree should be his own seedsman. 

Objections to Purchased Seed — As a rule, seedsmen are anxious to 
supply the purchaser with good seed, since they know that spurious seed will lose 
them customers. How well many of them do this depends entirely upon the intel- 
ligence, vigilance, and integrity of their employes. Much sced is grown by con- 
tract and often in a different part of the country from that in which the seed honse 
is located. In this way the purchaser may obtain seeds not adapted to his climate. 

A lack of vigilance in keeping weeds out of the growing seed crop may result in 
seeding the purchaser’s farm with weeds that are very difficult to eradicate. The 
handling of a large quantity of seed requires a great deal of care to prevent injury 
to its germinating qualities. A little carelessness on the part of persons having this 
work in charge, or a lack of integrity in reporting conditions, sometimes results in the 
sending out of a lot of seed that is very poor in germinating qualities. The writer 
has purchased from prominent seedsmen seed not 5 per cent of which would grow. 

Some Tests of Purchased Samples—Some of the conditions that 
may be met with in purchased seeds or in home-grown seeds that have not been 
properly cleaned or cared for, are illustrated in Figs. 21, 22, and 23.1 In each 
case tube No. 1 represents a pound of seed as it was obtained on the market; No. 2 
the quantity of pure seed contained in the pound; No. 3 the amount of broken 
seed and dirt; No. 4 the amount of spurious seed; No. 5 the total waste, and No. 6 
the quantity of pure and germinable seed. 

It will be observed that of the sample represented in Fig. 21, only about 60 per 
cent was pure seed, and that if it were clover seed purchased at, say, $5 a bushel 
the purchaser would in reality be paying nearly $10 a bushel for the pure seed. 

In Fig. 22 is shown a sample which, while containing a larger percentage of 
pure seed, at the same time contains very little germinable seed. Such a sample 
would be of no value whatever as seed. 

The sample represented in Fig. 23 shows a condition that should always 
obtain, and that with proper care may always be secured in the home-grown seed. 


1 From Farmers’ Bulletin 111, United States Department of Agriculture. 


IMPROVEMENT AND MODIFICATION 


his selection. 


ue 


Fie. 21. 
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from those who handle it in 
quantity is usually only an 
average of that grown in 
any one field. 

It will not, of course, 
be practical to select the 
seed for the main crop 
from individual plants of [Mil {fe 
such crops as oats, wheat, j 
and barley; but a small 
quantity of seed of these crops may be selected in this 
way each year from which to grow seed the following year. 

One of the chief advantages in the home selection of 
seeds lies in the opportunity afforded by the variation 
due to climatic and soil conditions. In this manner 
crops may be made hardy, the time of ripening changed, 
and in other ways improved in their adaptation to local 
conditions. 


6 


5 


4 
Fig. 22. 
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Advantages of Home Selection — The im- 
provement of the variots crops depends largely npon 
the care used in the growing of the crop from which 
seed is to be selected — whether the soil conditions and 
the cultivation given are such as to produce the greatest 
possible development, or only an imperfect crop. The 
man who selects his own seed has the advantage of 
knowing the condition of the crop from which he makes 


In any field there is more or less variation in the 


development of different 
plants, due to various 
causes. The man who se- 
lects his own seed has an 
opportunity to take advan- 
tage of this and select from 
only the best plants, while 
the seed that is purchased 
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“Running Out’ of Seed — There is a strong belief in many localities that 
seed grown in a given place for a considerable length of time tends to ‘run out,” 
a. @., to become less productive, and that the only way to maintain the yield is 
occasionally to import fresh seed. No doubt there often is a tendency to deterio- 
ration of this sort, but it is nsually due to a lack of proper care iu the selection of 
seed and to poor soil conditions. 

Reqnisites in Seed Selection— Some of the more important observa- 
tions to be made in the selection of seeds are: Yield, quality, uniformity, hardi- 
ness, time of ripening, freedom from attacks of smut and rust, and, in the case of 
small grain, the stiffness of the straw. 

Corn — This crop requires, perhaps, as great care in the selection as any other, and merits 

‘ special attention. The rapid improvement that has been made in this crop, combined with the 
readiness with which the different varieties cross and mix, renders it extremely subject to vari- 
ation. Constant care is necessary in order to establish the desirable qualities that are brought out 
in these variations and to more thoroughly eradicate those not desirable. 

Some of the points (see Figs. 15-20) to he observed in the selection of seed corn are: 

(a) Size and shape of ear; ear should approach as nearly a8 may he a uniform diameter from 
end to end. 

(b): Size and quality of cob, a medium-sized cob heing much hetter than a large, spongy one. 

(c) 1 Depth of grain. 

(d)'! Shape of grains; grains should carry their wedge shape uniformly to the end, so that the 
ear may present as nearly as possible a solid surface. 

(e) | Covertng of cob; cob should be as completely and evenly covered as possible at both ends. 

(f) Hardness of grain, too hard and flinty a grain not being readily masticated and digested. 
A hard grain, also, is more liable to be a shallow one. 

a (g) Grains of even, uniform size and similar shape, to make possible uniformity of planting. 

(h) Color of grain, purity of color indicating purity of the corn. 


Care of the Seeds— After the seeds have been selected they should be 
thoroughly dried where they have room to be well spread, so that there will be no 
possible chance for any fermentation. ‘They should not be subjected to freezing 
temperatures until well dried. They should be kept in a thoroughly dry place 
during the winter. 

Preparing for Planting — No matter how great care has been taken in 
the handling of seeds, it is a very good practice always to test them before planting, 
as they sometimes lose their vitality from unforeseen causes. This may be done by 
spreading 100 average seeds on a piece of moistened blotting paper or cloth, cover- 
ing with a similar moistened strip, laying them in a plate or pan and covering with 


1 Characteristics (c), (d), and (e) very largely determine the relative percentage of grain and cob. 
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another to prevent drying out, and setting in a room having a temperature of 68° to 
80°. They should be examined occasionally, to see that they do not become too dry 
for the process of germination to take place. The number that germinate (ont of 
100 tested) will give the approximate percentage of germinable sceds, and will serve 
as a guide as to the quantity to plant. 

In shelling the corn, the small grains on the tip and, where much unevenness 
occurs, the irregular ones at the butt, should be kept separate from those of the 
rest of the ear, as different sizes aud shapes of grains mixed together will not 
plant evenly. 

From the small grains and seeds all the smaller, weaker seeds should be, so far 
as possible, removed. 

All seeds should be thoroughly clean, so that the drills will not become clogged, 
leaving parts of the field unplanted, and so that a portion of what is cown shall not 
be dirt instead of seed. 


WEEDS AND THEIR ERADICATION 

As stated in another connection, every plant has a place in the economy of 
nature —some relation of conditions to which it is adapted better than any other. 
To perform their greatest service, however, plants must be in their proper place. 
When sufficiently out of place to be of no economic value, they become weeds. 
Some grasses that are valuable fodder plants under some conditions, are very 
troublesome weeds under the conditions of other localities. 

Those plants that are not of economic value in a given locality and are therefore 
termed weeds, should so far as possible be eradicated, as the moisture and nourish- 
ment required to produce these plants should be utilized in the production of some 
crop of greater value. No crop grown on the farm will make a maximum develop- 
ment if weeds are allowed to occupy the ground with it. Weeds may also interfere 
with realizing the value of the crop that is produced. ‘The writer has seen pastures 
in which large areas were so thickly set with thistles and other weeds as not only 
to interfere materially with the growth of the pasture grasses but also to prevent 
the animals obtaining what little feed was produced. 

As regards general methods of eradication weeds may be divided into three classes. 


I. ANNUALS 


Annuals are those plants that come from the seed each season. ‘This is by far 
the most numerous group, and the method employed should be such as to prevent 


their seeding. 
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Eradication — Seeding may be prevented by thorough cultivation with ordinary tools and 
by the-mowing of pastures and fence rows before the seeds are sufficiently matured to grow. The 
least amount of cultivation required to kill any of these weeds is while they are very small, and a 
great amount of extra labor may be saved by performing this operation at the right time. 

If such plants can be entirely prevented from seeding and no weed seed is imported from 
neighboring farms or in purchased seeds, it will be only a question of time when practically all the 
seeds that are in the soi] will have germinated and the farm will be entirely free from them. 

There is one class of crops in which it is sometimes very difficult to prevent some of these 
plants from seeding — the various sorts of small grains. One of the best means of prevention in 
these cases is the thorough preparation of the soil, so that no weeds shall he left growing at seeding 
time, and there may be secured a good stand of strong, vigorous plants, that will keep the weeds 
smothered down. 

Where there are a few large scattering annuals that ruu up to a considerable height above the 
grain, they may be clipped off with a scythe or sickle. 

Some experiments have been made in the way of killing weeds in small grain by spraying with 
various poisonous solutions. All plants are not affected alike by these solutions, hence, it is pos- 
sible to kill some kinds hy this means without doing much injury to others. 

For example, at the North Dakota Experiment Station a 10 per cent solution of blue vitriol 
was sprayed over an exceptionally weedy plat of wheat, the principal weeds being wild barley, 
wild rose, penny cress, shepherd’s purse, wild buckwheat, Jamh’s quarter, great ragweed, and char- 
lock or wild mustard. The spraying was done June 7th, when the wheat was 3 to 5 inches high, 
and on August 8th all the weeds, except the wild rose and the older plants of penny cress, were 
dead. Some of the leaf tips of the wheat had heen slightly hurned, but the yield of grain was 
considerably larger than from an equal area unsprayed. 

On June 20th part of an oat field containing many weeds was sprayed with a solution of 
1 pound of copper sulphate to 4 gallons of water. The oats at time of spraying were about 6 inches 
high. On August 1st the treated area was free from all weeds, except pigeon grass and wild rose, 
The oats on the treated area stooled well and were strong and vigorous, while those on the portion 
not treated were weak and had stooled but little. 4 

These were stronger mixtures than have generally been found most satisfactory, but in this 
case appeared to result in uo injury to the grain crops. Prohahly the best results will he obtained 
under general conditions by using a 2 per cent solution (1 pound to about 6 gallons of water) and 
applying at the rate of 40 to 60 gallons per acre. 

Copperas is also quite effective for this purpose and its use will cause less danger from poison- 
ing in ease animals should gain entrance to the sprayed field. To have anything like the same 
effect on the weeds it must he used much stronger, about a10 to 15 per cent solution being necessary. 


Tl. SEEDING PERENNIALS 


In this class are included those perennials (plants that live from year to year), 
which spread only by the distribution of their seed. A good example and one of 
the worst of this class in many localities is the common dock. 


POISONOUS WEEDS "9 


The weeds of this class should not only be kept from producing seed but should be cut below 
the crown with a thistle spud or a common spade and pulled up, as otherwise they will continue 
to send up their seed stalks and require constant cutting. 


Hl. SEEDING AND SPROUTING PERENNIALS 


In this class are included the perennials, such as the Canada thistle, wild morn- 
ing-glory, quack grass, horse nettle, sheep sorrel, and many others that spread by 
means of seed distribution and also by underground stems or jointed runners. 

Eradication — This is by far the most difficult group to eradicate. These jointed runners 
will not only send up new plants while they are attached to the parcnt plant, but if cut or broken 
and carried about, the pieces will grow, forming new centers of distribution. These runners have 
great vitality. They may often become dried and lie dormant for a long time ; then, like a seed, 
when the proper conditions are presented, spring into life. Thus it will be readily understood 
how ordiuary cultivation is a means of spreading rather than of destroying such plants. 

The general treatment for this class of pests is to put the land into some hoed crop, where prac- 
ticable, and by constant cutting off at the surface of the ground smother them out by not allowing 
them sufficient leaf growth to gather the necessary food from the air. 

Summer fallowing will accomplish the same result if thoroughly and properly done, not allow- 
ing the plants to make an appreciable growth at any time and using surface tools that will shave 
the whole surface, cutting off everything. Wild morning-glory may also be quite successfnlly 
eradicated by close pasturing with sheep, as these animals are fond of it and’ will keep it very close, 
soon smothering it out. It may also be destroyed by pasturing with hogs, and allowing them 
to root up and eat the rather fleshy roots and underground stems. 


POISONOUS WEEDS 


The worst kind of weed to let grow is one that not only occnpies ground and 
consumes water and food that should be better utilized, but also actually endangers 
the life of man and beast. There are many plants that to a greater or less degree 
possess poisonous properties. Some will poison one kind of animal and not another. 
Some are poisonous for man only when eaten, while others are able to induce 
poisoning by the handling, especially when they are wet. Fora list of these plants, 
together with descriptions by which they may be recognized, and antidotes for cases 
of poisoning, the reader is referred to publications mentioned in the Bibliography. 

Eradication — Use similar methods as for other weeds, working with great care about 
those that are poisonous to the touch. 


pd. gem 
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PUBLICATIONS ON FIELD AND FORAGE CROPS, SEED 
SELECTION, AND THE ERADICATION OF WEEDS 


Note — For additional publications on specific crops, see also the hook list on page 108. 


ALFALFA. By F. D. Coburn. Orange Judd Co., N. Y. eo he net . . . $0.50 


A suggestive presentation of the hest methods of growing this font SaniAbion crop under 
various conditions. 


ALFALFA, OR LUCERNE. Farmers’ Bulletin 31. United States Department of Agriculture —— 
CaTTLE RANGES OF THE SouTHWEST. Farmers’ Bulletin 72. United States Department 
of Agriculture. 2. 6. 1 ew we ee Ree Se a ee ee Se 


Corn, Boox or. By Herbert Myrick. Orange Judd Co., Sue pee ee ak cee oe. TESO 
Corn CuLture, INprAN. By C. 8. Plumb. Breeder's tare Ghidago: : 1.00 
Corn CULTURE IN THE SoutH. Farmers’ Bulletin 81. United States Department ig 
Agriculture . . . emer ar — 
CowrPEas. Farmers’ Bulletin 89. " Uinited Beites Daortnens of Apeauge> : ao Ge, ta 
Farm GARDENING AND SEED Growine. By Francis Brill. Orange Judd Co, N.Y. . 1.00 
Fuax CULTURE. Orange Judd Co, N.Y. 2. ©. 2. 1 1 we ee ee F 80 
Fuiax FOR SEED AND Finer. Farmers’ Bulletin 27. Untted States ae us eat 
culiure ae 3 — 
FODDER AND ForsaGE Beane Bulletin | 2, De aoun of Agrosotogy. United Btater 
Department of Agriculture . . : 05 
Forace Crops OTHER THAN GRASSES. "By Thomas Shaw. Oise Juda ee - 1.00 
Foraare Piants, By Thomas Shaw. Orange Judd Co.,N.Y. . . . - 1.00 


This is a thorough treatise on the various plants grown for forage, their chavactarlatiea: 
and their adaptation to various conditions of soil and climate. 
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Vegetable Garden and Trucking Crops 
By Artuur T, Erwin 


Assistant Professor of Horticulture, Iowa College of Agriculture 


ESSENTIALS IN GARDENING 


The Soil— Any fertile, well-drained soil, suitable for corn, will produce good 
garden crops. With a home garden a first requisite is convenience to the kitchen, 
hence, there is usually little choice as regards special soils. Certain soils have their 
specific adaptation to special crops, however, and the grower who devotes attention 
to particular kinds should make a close study of this local factor. -In general, 
“quick,” sandy soils are best adapted for early crops. On the other hand, they do 
not retain moisture so well in the heat of the summer, hence, for later crops a more 
retentive soil is preferable. Aside from this, on a rolling soil a variation in eleva- 
tion will often produce crops which mature several days earlier, and even on a small 
plot this variation should be noted and used to best advantage. 

Planning the Garden — It is a lamentable but indisputable fact’ that the 
farmer’s table is not supplied with its daily quota of fresh vegetables as it should be. 
Poor planning and improper arrangement of the vegetable garden are no doubt 
in large measure responsible for this. As commonly laid out, the garden requires 
an endless amount of hand labor, which is always expensive and far in excess of 
that required for any other proportionate area on the farm. The work should be so 
planned that the ‘‘ horse hoe” may be used whenever possible. To facilitate this, 
the garden should be oblong in shape and the crops planted in long rows (Fig. 24). 
At each end it is well to leave a strip of sod as a turning ground. Group crops 
according to their season of maturing, placing all perennial crops, such as rhubarb 
and asparagus, in adjoining rows, and early crops, such as peas and beans, together. 
The prevailing system of growing the various crops in raised beds is a poor one, 
except for a few of the very early crops. With these it has an advantage in providing 
a soil which warns up earlier, but for general crops it is expensive and unnecessary. 
The soil is also more exposed and likely to suffer from drought. Regarding this 
matter, I can not do better than quote the words of Professor Bailey, the truth 
of whose-statement many a farmer’s boy will verify: 

«The old practice of growing vegetables in beds usually entails more labor and 
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expense than the crop is worth, and it has had the effect of driving more than one 
boy from the farm. These beds always need wecding on Saturdays, holidays, circus 
days, and the Fourth of July.” 

Regarding the size of the area for the family garden, much, of course, depends 
upon the size of the family and their fondness for vegetables. Bailey recommends 
100 by 150 feet for a family of five. This is based upon the constant use of the 
ground and a close succession of crops, a plan which is most essential in the limited 
area of the city man’s garden. In the country, however, conditions are different. 
Land is more plentiful and help is the expensive item. In this case, less intensive 
succession of crops, less hand labor, and a larger area of land seem advisable. For 
the needs of the average farmer’s family of five, including potatoes and vine crops, 
from one-half to three-fourths of an acre is none too large. Essential requirements 
in the family garden are variety and a regular supply, rather than a large crop of 
any given kind. 

In the garden a limited rotation of crops is essential. Certain crops have their 
specific enemies, such as the club root of cabbage, and rotation is the only practical 
method of keeping these foes in check, as well as aiding in maintaining soil fertility. 


PARTIAL - SEASON CROPS 


PERENNIAL CROPS 


PARTIAL-SEASON CROPS: We UL IGe ces PERENNIAL CROPS: 
1 ne Urops elons, etc, 
Turnips Beets Corn Tatinece Eee Diana Asparagus Rhubarb 


Horse-radish 
Spearmint 


Peas Beans 


Lattuce Radish Cebbage Salsify 


Parsnips Cerrots Onions 


Fia. 24. Plan for garden. A convenient arrangement, with a view to securing long rows, for horse cultivation 


LABOR-SAVING IMPLEMENTS 85 


Seed — Seed should be purchased from a reliable seedsman and one 
should expect to pay a good price for a good article. Cheap sceds and 
bargain packages are invariably a dear investment at any price. 

Varieties — The testing of new varieties is a fascinat- 
ing line of work, and every grower should devote a small 
area to this purpose, but for the main crop, 


“The friends thou hast, and their adoption tried, 
Grapple them to thy soul with huops of steel.” 


The naming of varieties in 
the following pages should be 
regarded as tentative, those 
mentioned being named as the 
representatives of certain types 
which have a general adapta- 
tion rather than as specific varieties. Environment is a ruling factor with varieties, 
and one can determine the kinds best adapted to his peculiar conditions only by. 
actual experience. 

Implements— Among the most important of the implements for general 
cultivating and garden work may be mentioned the various types of horse hoes, 
hand cultivators, and wheel hoes. These types of tools are invaluable and in a 
single season will pay for themselves in labor saved. They should be regarded as 
an essential part of one’s equipment. 

In dry seasons thorough preparation of the seed-bed is of special 
importance. If the soil is cloddy and open it dries out 
quickly, and poor germination results. The soil particles 
should be fine and well worked together. Often the 
roller is of special advantage for this work. For 
summer planting the advice of Peter Hen- 
derson, to ‘‘ place your foot on 
every seed you plant,” may be 
followed with profit. 

Transplanting—Mm 
transplanting, it is best to do 
the work in the cool part of the 
ee Fe eenaeicoet is ed Fic. 26. Typical double weed noe ene cultivator, for straddling 
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Fia. 25. Typical single-wheel hoe and cultivator. 
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ing is much less severe in a moist atmosphere, hence when possible it is an advan- 
tage to transplant cabbage and other seed-bed crops just before a rain. Wilting 
is caused by the uncompensated giving off of moisture from the leaves. In the 
plant there is normally an equilibrium between the root system and the foliage. 
In transplanting, the root system is partially destroyed and as a result the amount 
of moisture required for the foliage is in excess of the supply and wilting follows. 
Hence, in transplanting crops of any kind it is important to cut back the tops to 
make them balance with the root system. With such plants as celery and cabbage, 
about one-half of the leaf surface should be cut back. On a small scale, good 
results may be accomplished by placing a flower pot over each plant for the first 
day or two. This keeps the plant cool and moist and enables it to become reéstab- 
lished before being exposed to thé hot sun. If the soil is dry, watering after trans- 
planting is advisable, though under average conditions for work done in the spriug 
of the year this is unnecessary. ‘There is an ample water supply in the soil which 
will be rendered available if pains are taken to firm the soil well, bringing the moist 
particles into close contact with the delicate roots. 

Hardening Off— Sudden changes in temperature are always trying on plant 
life. Plants which have been started within doors should be gradually accustomed 
to the outside temperature before being placed in the field. This process is known 
as “hardening off.” In hardening off, the plants are usually watered less freely 
to harden up the growth somewhat, and the ventilation period is gradnally length- 
ened each day until the plants are accustomed to the outside temperature. As a 
result, such plants readily become reéstablished in the new soil, whereas, if suddenly 
withdrawn from the higher temperature the check in growth would be severe and 
earliness often would be sacrificed. This is of special importance, as earliness is 
the essential object in starting any plants indoors. 


HOTBEDS 


Location and Construction — For the starting of tomato plants, early 
cabbage, sweet potato, and similar vegetables, hotbeds are a necessity. The beds 
should be located upon a south or east slope with a building or fence to protect 
from the north and west winds. The soil for the frames is usually excavated to a 
depth of about two feet and filled in with mannre. This should be piled and allowed 
to heat for a few days, and turned before being placed in the beds. It should be 
thoroughly tramped as thrown into the beds, taking special pains to firm uround the 
edges. The temperature will again rise, and no planting should be done until the 
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temperature has reached its maximum and has fallen to wbont 90°. Four inches of 
mellow garden loam shonld now he placed over the manure, and the bed is ready 
for use. 

The seeds may be sown directly in this soil. Care must be taken, especially for 
the first few days, to provide proper ventilation, as the heat is quite strong and 
ammonia is given off freely. 

In the prairie region the sash are apt to be. blown off and broken by the wind. 
To avoid this the frames should be slightly wider than the length of the sash, and 
an inch strip placed along each side, extending up the height of the sash bar, to 
prevent the wind from getting under the sash. The accompanying illustration, 
Fig. 27, will indicate the gen- 
eral plan and structure of a 
simple hotbed. 

Foreing Boxes—A 
forcing box is very cheap in 
construction, and will enable 
one to secure crops of lettuce 
and radishes two or three weeks 
earlier than from out-of-doors. ae 
These boxes are operated npon Fe RR ee ae eeaye 
the principle that heat is readily SCIEN ia RUSE A 
stored up under glass. The Bg ote Simple Robbed. (erwan) 
soil is spaded and a bottomless box, the size of a window sash, is placed over the 
area. The sash should be left closed for several days, during which period the 
temperature will run up considerably if the weather be sunny, The seed should 
then be sown, and as soon as the plants germinate ventilation and watering will be 
necessary. If a number of sash are desired, 6-inch fencing boards may be used 
for the sides. . 

Those who are interested in the growing of special crops will find an extended 
list of literature at the end of this section. In addition to special works, every 
grower of garden plants should possess a copy of some general book on this subject, 
such as Green’s Vegetable Gardening, or Bailey’s Principles of Vegetable Gardening. 
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TUBER AND BULB CROPS 
IRISH POTATO SWEET POTATO ONION LEEK 


IRISH POTATOES 


The Irish potato is a staple article of food throughout the civilized world, and 
probably ranks second only to wheat as a food product. It is essentially a northern 
crop, bnt thrives best in a warm soil of a slightly sandy texture. The pine lands 
of this quality in Wisconsin and Minnesota seem to furnish ideal conditions for its 


growth. 

Culture —The most important point is an ample supply of moisture. Without this, good 
tuhers can not be produced. It is not a hog plant, however, and good drainage is necessary. An 
ample water supply throughout the season may be secured by early planting and frequent surface 
tillage. The soil should be fertile, and it is a good plan to plow under a coat of manure in the 
fall of the year, leaving the ground in the rough until spring. The manure should be thoroughly 
decayed, however, as fresh manure seems to favor scabby potatoes. 

It is often best, as a matter of fact, to apply a heavy coat of manure to some crop grown the 
previous season, rather than the year the potatoes are grown. In addition to the scab, grub- 
worms are also very much worse in freshly manured soil. The preparation of the ground should 
be deep and thorough, as the tuhers develop better in a loose soil. 

If plowed in the fall, the ground should be replowed just hefore planting and the rows then 
laid out, making the furrow at least four inches deep. With this thorough preparation hefore 
planting, the tubers have ample room to form below the surface and they are much less liable to 
grow above the soil and turn green. 


WALTER RALEIon 


EARLY naRyege 


Fic. 28 Some noteworthy varieties of Irish potato. (Erwin.) 
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Seed potatoes should be cut with at least one sound eye to cach piece. Cutting machines are 
used, and for large planting are convenient, but no mechanical device can equal a knife in the 
hands of an intelligent operator. There is much speculation as to the proper size of pieces and 
number of eyes to a seed. It should be borne in mind that the eye is a young plant and the tuber 
contains a storehouse of material for it to feed upon until it becomes established in the soil ; hence, 
the important thing is to have an ample supply of food for each eye. Medium-sized tubers are 
preferable, and a liberal-sized piece should be allowed to each eye. The use of peelings and small. 
inferior potatoes for seed purposes is to be condemned, as poor crop and the ‘‘running out of the 
variety” is an inevitable result Plant 15 inches apart, with 84 feet between the rows. At this 
distance ten bushels of seed will be required per acre. 

After planting, the ground should be harrowed, in order to make it firm and smooth and to 
kill young weeds, and the operation should be repeated frequently until the plants appear. Until 
the young plants have attained a height of 4 to 6 inches they may be cultivated with a light, 
slant-toothed harrow or weeder. This is a very effective method of cultivating, as it destroys the 
weeds in the hills, where they are difficult to get at with a plow, and it will not harm the potatoes. 
After this plowing alone can be praeticed. This should be continued until the plants have 
attained full growth and the vines begin to spread, after which no cultivation is necessary except 
in very dry seasons. The cultivating should be shallow, and many prefer the one-horse cultivator 
to the double-shovel plow. 

The last cultivating is done with a douhle shovel, throwing the furrow to the row, thus 
ridging the ground slightly. 

Digging — The maturing of the tubers is indicated by the dying of the vines. With early 
varieties and a good market, it will pay to dig at once. Later varieties handle better if left 1n the 
ground until well ripened. If the soil is moderately dry it furnishes an ideal place for the maturing 
of the tubers. In wet falls, however, they will rot instead of ripening if left in the ground after 
the tops die away. Under such conditions it is advisable to harvest as soon as the tops are dead. 

Hand digging is expensive and practiced only on a small scale. For large areas potato diggers 
are largely used and are quite satisfactory. 

Sorting and Storage — After harvesting the grower is confronted with the problem of 
storing or selling at once. Spring prices are often glittering, but the fluctuation makes the risk 
of holding all the greater The shrinkage and loss in storage must also be taken into account. 
One must be one’s own judge in taking account of existing conditions, hut in general, Terry’s 
advice that ‘‘ Cash in the bauk is better than potatoes in the cellar” is good. 

Before selling, the tubers should be carefully assorted into uniform grades. Often a graded 
article will command a ready sale at a good price while a mixed crop will go begging, and in any 
case the first-class tubers in a mixed lot are rated iu and sold at the price of the seconds. The very 
small tubers injure the sale of the product and should be kept at home for chicken feed. In the 
spring, the work may be done very much more rapidly with a sorting machine. In the fall, how- 
ever, the use of this machine is not advisable if the potatoes are to be stored or kept any length of 
time, as the skin is quite tender and they are likely to be more or less peeled and bruised. 

A dark, well-ventilated cellar with a temperature 6° to 8° above freezing is the best place for 
storing. Raised floors and an interval of a few inches between the bins and the wall should be 
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provided to admit of proper ventilation. It is also-an advantage to have the sides of the bins 
constructed of slats rather than solid boards, The exclusion of light is important, as the tubers 
develop chlorophyll and turn green in the presence of sunlight, which spoils the flavor of the tuber. 
Temporary storage may be 
provided in the fall by 
piling and covering with 
straw to protect from frost. 
Sprouting in winter usnally 
indicates too high a tem- 
perature, and may largely 
be prevented by keeping the 
temperature down and cx- 
cluding the light. 
Varieties vary much 
in their adaptation to local 
conditions. Those grown 
on wet, swampy soils are 
watery and more or less 
tough in texture. The same 


varieties grown on upland 
soil will be higher in flavor 
and more mealy in charac- 
ter. Restauraut and hotel- 
keepers prefer the former 
for Saratoga chips and the 
latter for baking. Harly 
Ohio, Maggie Murphy, Car- 
mean, and Rural New Yorker 
arestandards. The Burbank 
is another favorite variety 
and regarded by many as of 
the first rank in quality, 
though not so productive as 
the others named. 


Fie. 29. Well-known varieties of sweet potato. (Erwin.) 


SWEET POTATOES 


The sweet potato is distinctly tropical in its requirements. A light, warm soil, 
rich in organic matter, is essential. Cold or heavy clay soils are nnsuccessful. In 
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the South, level culture is practiced. In the cooler sections of the North the ridge 
system secures a warmer soil, and is an advantage, especially in wet seasons. 


Propagation and Culture — The sweet potato is usually propagated from shoots started 
inhotbeds The tubers are placed quite close together but not touching each other, and covered 
With 2 or 3 inches of soil. The shoots are taken off wheu 3 or 4 inches in height, and trausplanted 
to the field when the ground becomes warm. Frequent cultivation of the surface soi) is important 
and will do much toward producing good-sized tubers. The question is often asked as to whether 
or not it will pay to remove the vines iu order to prevent their rooting. A number of experiments 
have been conducted along this line, and the consensus of opinion is that it will not, there being 
little difference in yield betweeu the crops so treated and those where the vines have been allowed 
to grow unmolested. 

The sweet potato is a main-season crop and the vines remain green until frost. Before dig- 
ging, the vines should be mown off with a hrier scythe If the crop is caught by an unexpected, 
heavy frost the vines should be cut away in the early morning before the sun blackens them, other- 
wise the keeping qualities of the roots seem to he affected. The tubers bruise readily, and require 
careful handling They must have a higher storage temperature than that of other root crops, 
keeping well in a temperature of 55° to 60° The roots are usually packed 10 harrels, buckwheat 
chaff or sawdust being used as a filler 

Varieties — In popular parlance the term ‘‘ Yam” is used to designate the yellow-skinned 
types of sweet potato. In the South this type reaches perfection and produces tubers with a high 
percentage of sugar and of a rich, mealy character In many parts of the North, however, the red 
sorts are preferred Vineless varieties of the sweet potato have attracted receut attention. Such 
a type is no douht desirable, but the varieties produced thus far have generally proved poor 
bearers. Florida, Red Jersey, and Yellow Jersey are among the most productive sorts in the 
North. 


ONIONS 


The onion is a hardy plant and should be sown as soon as the ground will 
permit. 

Culture — A convenient plan is to sow with a drill, placing the rows 12 to 15 inches apart. 
When the plants reach a height of 3 inches, thin to 4 inches apart. In doing this care should be 
taken that the remaining plants are left intact, with the soil firm around them. Careful hand- 
weeding is necessary until the plants become well established. If ueglected in the early stages 
of growth, the youug plants are easily smothered out by weeds. This is the most expensive 
period in the growiug of onions, and the Hazeltine weeder is an invaluahle tool for this work. 
Later, some form of a hand wheel hoe can he used to excellent advantage. 

When the tops die off the crop 1s ready for harvesting Bunch three rows together and 
allow them to lie until perfectly dry. This period is a critical one in the care of the crop. If 
allowed to remain in the ground after the tops die they are likely to throw out uew roots after 
the first rain. On the other hand, the bulbs must be thoroughly dry before storing. A cool, dry 
shed should be provided for this purpose. A series of shelves, four inches in depth and with 
ample space between for free circulatiou of air, furnishes excellent conditions for storage. 
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Freezing is not injurious, if the building is well enclosed to prevent sudden freezing and thawing. 
For small crops a portion of the haymow may be used for storage. 

Onion Sets — Sets are produced by sowing the seed very thickly and preferably on a poor 
soil. On account of the crowded condition the young bulbs can not develop fully and growth is 
arrested when they are about half size. To prevent the sets from overgrowing the seed should 
not be sown until the middle of June. Bulbs one-half inch in diameter command the top price. 
The sets are planted as soon as the soil can be worked in the spring, and the crop is usually ready 
for market by the first of June. The bulbs are set 3 inches apart and about 3 inches deep, taking 
pains to firm the soil well around the bulb. 

Varieties— There are three general types of varieties, white, red, and yellow skinned. The 
white are usually more mild in flavor. In many markets the demand for red exceeds all others. 
Early Red Wethersfield, Yellow Strasburg, and Silver Skin ave general favorites. 


LEEKS 


These are a species of onion producing a straight stem. The stems are mild in 
flavor and are highly prized for winter soups. 


Culture — The culture is "similar to that of the onion. The leek requires the entire season 
for growth and is stored in the green state, as in the case of celery. 
Varieties — American Flag is a desirable sort. 


PULSE CROPS 
PEAS BEANS 


Peas and beans belong to the family ZLeguminose, and by the botanist are 
regarded as closely related. Horticulturally, however, .they differ essentially as 
regards cultural requirements, beans being a tropical plant, while peas are hardy 
and a cool-season crop. 

PEAS 


Culture — Peas should be sown as soon as the ground cau be worked in the spring. In 
many sections successional crops may be had by planting every two weeks. In the drier atmos- 
phere of the Northwest, however, they do not thrive well in late summer, and the early-season 
crop is the main one. A fall crop may be secured by sowing early-maturing varieties the fore- 
partof July. A good rotation may be secured by planting the ground to early potatoes, harvesting 
these in July, and sowing to peas for a fall crop 

Varieties — There are two types of peas generally grown in the United States, those having 
a small, round sced, and those having wrinkled sced. The wrinkled sorts are the less hardy and 
should be planted later in the spring. While less vigorous than the smooth, round peas, they are 
regarded by many as superior in quality, and for this reason are preferable for the main-season 
crop. In addition to these there is a third type with an edible pod, known as the sugar pea. 
While popular abroad, they arc little grown as yet in this country. 
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The tall-growing varieties of peas are usually grown in double rows 5 feet apart and sup- 
ported by brush or wire netting. The dwarf sorts are equally productive, however, and are 
largely supplanting the tall kinds, because they require no support. On rich soil peas tend to 
vine too heavily, aud the best crops are secured on a moderately poor soil. 

For early planting some of the best varieties are First of All, Extra Early, and Gradus; Main- 
season crop’ Junus, Nott’s Hvcelsior, 
and Stratagem. 


BEANS 


The garden beans are na- 
tives ot the warmer parts of 
South Africa, and are very 
tender to frost. For this reason 
they should not be planted 
until the ground has become 
warmed. <A good guide for 
planting time is “when the oak 
leaves reach the size of squir- 
rels’ ears.” If the seed is sown 
too early it decays quite readily. 

In their cultural require- 
ments beans are divided into 
two types: Pole Beans—climb- 
ing varieties which require a 
support— and the dwarf, com- 
pact-growing sorts, known as 
Bush Beans. 

Pole Beans: Culture — 
The climhing Lima bean helongs to 
this type and isa kind, of high flavor, 
much prized in the South and East. 
It is more tender than the hush heans, 
however, and for this reason is not 
so’successful in the Northwest. In 
that section the Dwarf Limas are 
more satisfactory. In planting pole 
beans it is best to place the poles, 
before planting, in rows 3 feet each —_— ' sed 
way. If the soil is thin it isa good Fic. 30. Some standard varieties of Lima beans. 
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practice to apply a shovelful of well-decayed manure under each hill. To insure a good stand, 6 


to 8 sceds should be sown toeach pole. Wire netting isa convenient support and in many sections - 


is preferable to poles. Some of the standard varieties of pole beans are Dreei’s Pole Lima, Stebert’s 


Lima, and Large Lima. 

Bush Beans: Culture — Bush beans require a very much shorter growing season, and 
by successional sowings may be had for table supply throughout the summer. The last planting 
should be made at least seven or eight weeks before heavy frost. 

To secure good snap or string beans a rapid growth is necessary. Otherwise the pods become 
stringy. It is also necessary to keep all pods picked, allowing none to mature, for the ripening 
seeds will check the growth of the plant and destroy the future supply of green pods. When 
grown as a field crop for market the plants are pulled by hand and piled with the roots upward, 
or harvested with a bean puller. If not allowed to stand until the pods shell too much they may 
he mowed and raked up as hay. For small quantities, a hand flail and fanning mill may be used 
for threshing and cleaning. By large growers, a regular bean thresher is employed. 

Varieties— Bush Beans. Yellow Podded, Golden Wax, and Valentine Waz. Shell and 
String Beans: Strdngless Green Pod and Early Refugee. For field use, the Nury is probably best 
known. Dwarf Limas, Henderson's Bush Lima, and Burpee’s Bush Lima are common types. 
Dwarf Limas are not equal to pole Limas in flavor and quality, but have the advantage of maturing 
earlier and being more productive. 


VINE CROPS 
CUCUMBERS MELONS PUMPKINS SQUASHES 


Vine crops are frost-tender and thrive best on a warm, sandy soil. They are 
grown in hills and cultivated both ways so long as the vines will permit. In the 
North they require the entire season for growth and shonld be planted as soon as 
the weather becomes well settled and warm. The flowers of vine crops are mone- 
cions, 7. e., the male flower is 
borne upon one branch and 
the female upon another. The 
pollen is transferred by bees, 
hence this insect plays an im- 
portant part in the growing of 
this class of vegetables, failure 
being sometimes due to lack of 
proper pollenization. 


CUCUMBERS 


Culture — Plant as soon as the 
- soil becomes thoroughly warm, in 
Fig, 81. Popular varieties of cucumber. (Erwin.) hills 6 feet each way. To allow for 
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iusect ravages it is well to plaut 6 to 10 seeds to a hill, aud thin to 3 when the plants beyin to vine 
well. Cultivate both ways as long as possible, No fruit should be allowed to ripen on the vine, 
as this will cause the plants to discontinue growth and cut short the crop. 

Varieties —The White Spine, Long Green, and Cool and Crisp are standards. 


MUSKMELONS 


There is much confusion regarding the use of the term muskmelon and canta- 
loup. With some the terms are regarded as synonymous. According to Bailey's 
Cyclopedia of American Horticulture the cantaloup is a special form of muskmelon, 
having a deeper furrow and a hard rind. 

Culture —The cul- 
ture of the muskmelon is 
similar to that of the cu- 
cumber. The fruits are 
of a higher flavor if al- 
lowed to remain on the 
vines until they separate 
readily at the shoulder. 

Varieties—A large, 
nearly smooth-skinned 
type known asthe Wviutreat 
muskmelon has receutly 
aroused considerable in- 
terest in the West. While 
of a superior size it is 
coarse and low in quality. 
In fact, as a class, the 
medium-to-small-sized 
varieties with a finely uetted skin are the par ercellence of quality. Of this type the Netted Gem 
and the well-known Rocky Ford, which is a slight variation of the Gem, are good examples. 


Fig. 82. Anexcellent variety of muskmelon, of the fine-netted skin type. (Erwin.) 


WATERMELONS 


The watermelon thrives best in the South. Good crops may be grown in the 
North, however, if planted on an early “quick” soil. 

Culture — The hills are usually placed 8 or 10 feet apart, and, if the soil is thin, a shovelful 
of well-decayed manure should be placed under each hill, The fruit is borne on the side branches, 
and many growers recommend the pinching back of the terminal buds to stimulate side growth. 

Varieties— Mountain Sweet and Hungarian Honey are good uorthern sorts. 
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CITRON 
Citron is a fruit very similar to the watermelon in appearance and culture, but 
bearing a thick, hard, fleshy rind, which is used for preserving. 


PUMPKINS 
Pumpkins are coarse growers and, hence, are generally planted in the field 
rather than the garden. A favorite plan is to plant in alternate rows in every sec- 
ond hill in the cornfield. The fruit should be stored or covered with fodder upon 
the approach of heavy frost. The crop is largely grown for stock, and finds only 
limited use as a table vegetable. 
SQUASHES 
The term “squash” is quite a broad one, including those classes of gourds 
which produce an edible fruit. It is a popular error that squashes, pumpkins, and 
melons will cross-fertilize if planted near one another. Those who have made 
careful investigation, however, are emphatic in their statements that such is 
not the case, and that squashes never cross with watermelons and spoil their flavor, 
as is sometimes stated. Hand crosses between the pumpkins and squashes failed 
in the majority of cases, and in no case were the results apparent until the second 


generation. 

Culture — The general cultural requirements of the squash are similar to those of the 
cucumber except with the long-vined sorts, for which the hills should be ten feet apart. Sow 6 to 
8 seeds per hill and thin to 38 Of the summer squashes, Silver Custard and Crookneck are good 
varieties ; of the winter squashes, Boston Marrow and Hubbard. 

Varieties— There are two distinct types of squashes— the summer and winter species. 
The summer varieties mature early and are used before the rind hardens. The fall and winter 
varieties are usually provided with a hard, flinty shell of a warty appearance. The Hubbard is a 
well-known and excellent representative of this class | Winter varieties are readily stored if 
handied carefully and held at a temperature of 40° to 50°. 


ANNUAL ROOT CROPS 
BEETS CARROTS TURNIPS SALSIFY PARSNIPS RADISH 


Root crops are of the easiest culture. ‘The essential conditions are a deep, rich 
soil, with ample moisture. A straight, symmetrical root is required, and to secure. 
this, deep plowing and a well-prepared seed-bed are necessary. The soil should be 
fertile, but it is not advisable to plow under fresh manure, as the roots are apt to 
acquire an astringent flavor and a forked growth. On poor, clay soils the roots are 
usually leathery and of inferior quality. 
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BEETS 


There are two general types of beets— the turnip-rooted and the long-rooted. 
The turnip-rooted sorts mature the more quickly and are generally grown for the 
early-season crop. 


Culture — The beet ranks with the onion and pea in point of hardiness, and should be sown 
as soon as the ground is in a tillable condition. Plant 1 inch deep in rows 3 feet apart. As the 
seed usually germinates unevenly, it is well to sow thickly. Thin as the plants reach 5 or 6 inches 
in height until they are 5 inches apart. The thinnings make excellent greens. By successional 
sowing a supply may be had throughout the summer and fall. Upon the approach of heavy frost 
the crop should be pulled and piled. The tops are cut off 2 inches above the crown. This is 
important, as, if the crown of the root is cut, they readily decay. Store in a cool cellar or root pit. 
If the atmosphere is dry they should be covered with slightly moistened soil or sand. If allowed 
to dry out the roots become wilted and corky. Good corn land is well adapted to heet growing, 
and for early varieties a quick, sandy soil is advantageous. 

Varieties — The Helipse is a general favorite. Other standard varieties are the Early Turnip, 
Egyptian, and Leng Dark Blood. 

CARROTS 


Culture — Like other root crops, the carrot thrives best on a rich, deep, well-drained soil. 
The plants are quite hardy and of the easiest culture when once established. The seed germinates 
slowly, and hence it is a godd practice to sow with it some companion crop, such as radish. This 
will keep the rows defined and insure early culture. Early culture is important, as the young 
plants are rather delicate and easily smothered out by weeds if neglected. The seed should be 
sown rather thickly and the plants thinned to 3 inches apart. Early varieties are sown as soon as 
the soil will permit. The winter crop should be sown about the first of June. Crops intended for 
storing should not be planted before this, as they may mature their growth and the tops will dic 
off while still in the soil. The roots which are harvested while still in a growing condition store 
best and are of superior quality. 

Harvesting — For convenience, the first step in gathering should be the mowing off of the 
tops with a brier scythe or cropping off with a hoe. Digging may be facilitated by plowing a 
furrow from the row on each side, or plowing ont the roots. 

Varieties — Scarlet Horn and Improved Long Orange are among the best. 


TURNIPS 


The turnip is a moisture-loving plant and does not thrive best in the hot, dry 
atmosphere of midsummer; hence it is grown almost entirely as a spring and fall 
crop. 
Culture — The seed is sown early and the roots usually reach marketable size in eight to 
nine weeks. Turnips are often sown as a successional crop with early potatoes and cabbage. 
The seed is sown broadcast and the only important point in culture is that the plants have an 
ample supply of moisture. The soil is likely to be dry when the fall crop is sown ; hence, thorough 
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preparation of the sved-bed is neccessary, Germination may be assisted by rolling, which brings 
the moist particles of soil into coutact with the seed. Turnips are injured by freezing, and should 
be stored in a cool cellar before heavy frost. The roots are largely used as stock food and find only 
a limited demand as a table vegetahle. 

Varieties — Purple Mian, Harly Snowball, 


RUTABAGAS OR SWEDISH TURNIPS 


The rutabaga is identical with the turnip in its culture, with the exception that 
it requires a longer season for growth, and for the winter crop should be sown four 


or five weeks earlier. 
Varieties — Golden Heart is a satisfactory variety. 


SALSIFY 


This is a delicious winter vegetable of the simplest culture. It is often called 
‘‘oyster plant,” on aceount of 
its oyster-like flavor, The 
plant is as vet comparatively 
little known in this country, 
but shonld be more geuerally 
grown. 

Culture — Salsify is a main- 
oul . seasou crop and should be sown 

SALSIFY, } early in the spriug. The roots are 
SAS DSien! TELE MERRIONGE | not injured by frost and may be 
left in the gronnd over wiuter or 
4 stored. They become woody and 


Fie. 33. Sandwich Island Mammoth, the standard variety of salsify. unfit for use after growth begins 
(Erwin ) the second spring, however. The 
gencral culture requirements of salsify are similar to those of carrots aud parsnips. 
Varieties — Sandwich Island Mammoth is one of the most productive varieties. 


PARSNIPS 


Culture — Sow early and give the same cniture as for the carrot. The roots may be stored 
or Jeft in the grouud over winter, If stored it is best not to dig them until after heavy frost, as 
the roots seem to be improved in quality by freezing. The seed is slow in germinating and 
radishes may be sown with them us in the case of carrots. 

Varieties — Holiow Cron is an excellent sort. 
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RADISHES 


Culture —To produce crisp, tender roots the radish requires a cool. moist season of growth, 
similar to the turnip. Sow early in the spring, and repeat at intervals of ten days for successional 
crops. Early varieties mature in from twenty to thirty days. Winter varieties with a long, 
tapering root are grown to a limited extent only. One of the best varieties of this type is the 
Black Spanish. 

Varieties — White Turnip, Seariet Globe. 
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PERENNIAL ROOT CROPS 
ASPARAGUS HORSE-RADISH RHUBARB 


The crops placed under this heading are not closely related botanically, and are 
arbitrarily placed in this section on account of their similar cultural requirements 
and their permanent location in the garden. Their permanency indicates the 
necessity of thorough preparation before planting. Au asparagus bed, for example, 
should yield profitable crops for twelve to fifteen years, provided the preparatory 
work has been properly done. In preparing the bed for any of these crops the 
ground should be deeply plowed and a heavy coat of well-rotted manure worked in. 
If the soil is not in good mechanical condition it will also be an advantage to plow 
in the fall and leave the ground in the rongh over winter. 


ASPARAGUS 


Culture — Asparagus is a hardy perennial, native of Europe, propagated by division of the 
roots or by seed. If propagated froni seed, which is the best method, the plants should be grown 
in the seed-hed the first year and transplanted to the permanent bed the second spring. As the 
bed will last for a number of years if the crop is properly planted, thorough preparation is of 
special importance. The land should be deeply plowed and heavily manured with well-rotted 
stable manure the fall before plantiug. As the stalks are the edible portion and asparagus is a 
strong feeder, it will require annual applications of manure throughont the life of the hed. 

The rows should he 6 feet apart and the plants 2 feet in the row. A convenient method of 
planting is to furrow out the rows to a depth of 8 inches, and plant in the hottom of the furrow. 
Cover the roots lightly at first, packing the soil well, however, around them, and gradually fill in 
the furrow as the stalks appear above the surface. This isa more convenient system than the 
old one of planting in solid heds. and will give good results. 

The plants should become well established before any crops are harvested, and for this reason 
it is best not to gather any stalks until the second spring after the plants are put out, and even 
then it should not be cropped heavily the first time. During the first two years frequent tillage 
is important. After the plants become well established the ground is sufficiently shaded and 
mulched to give little trouble from weeds. 
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The shoots should be gathered as they appear in spring and before they are more than 8 
or 10 inches in height. If allowed to grow taller than this they become woody. The stalk 
should be gathered by reaching 2 or 3 inches helow the surface, grasping the stalk with the 
fingers and breaking off with a simple twist. A case-knife is often used for this work, hut it is 
not to be recommended, as the young crowns are clustered together and the blade of the knife is 
likely to sever a number of them, spoiling the future crop. Cropping should cease about the 
middle of June and the tops thereafter should be allowed to grow at will. After frost in the fall 
the tops are mown off and the beds well dressed with rotted manure. Asparagus is a native of 
the seashore and occasional applications of salt will stimulate growth. 

Varieties —Among the best varieties are Conover’s Colossal and Palmetto. 


RHUBARB 


Culture —The most convenient method of propagating this vegetable is by division of roots. 
The plants may be set out in either spring or fall, planting 4 feet apart in rows 5 feet wide, ina 
rich, moist soil. No crop should be gathered until the second year after transplanting. Give clean 
culture during the summer and apply a coat of manure in the late fall. This should be plowed . 
under the following spring. This mulch will prevent deep freezing, thus securing an early crop 
of stalks in the spring, and the additional supply of plant food will also aid in procuring a rapid 
growth. Rhbuharb is essentially a moisture-loving plant and if properly supplied with water and 
an ample food supply, an excellent growth is insured. 

Varieties — There are apparently no new varieties of superior merit. The old standards, the 
Linneas and Victoria, are favorites. The Linneas is an'early variety and less acid than the Victoria. 
The Victoria is a strong, heavy-growing sort with pink stalks and a more decided acid flavor. 

Foreing — Rhubarb is readily forced in a warm cellar ; hence, winter crops of this delicious 
vegetable may be enjoyed by digging the roots late in the fall and storing them in a warm, dark 
cellar The roots should be dug upon the approach of heavy frost and left above ground for a 
couple of weeks for the purpose of freezing This freezing process is necessary, for without it the 
roots do not take on an active, vigorous growth when brought into a warmer temperature. The 
roots may be packed in closely, with only sufficient soil attached to supply moisture, and the cellar 
should be practically dark. Occasional watering may be necessary to keep them moist. The tem- 
perature should be 50° to 60°. This winter forcing is a very simple process and may he employed 
by any farmer who will comply with these conditions. Well-established roots should he used. 
Forced roots, of course, are very much weakened, and if again planted out-of-doors will not hear 
crops until the second year 

HORSE-RADISH 

Culture — Horse-radish is a hardy perennial of the simplest culture. A rich, deep soil fur- 
nishes the best conditions for the development of symmetrical roots. Propagation is hy root cut- 
tings, which should be one-half to three-fourths inch in diameter and 4 to 6 inches in length. To 
insure planting them with the crown end up it is well to make the upper cut sloping. The roots 
are used as a condiment with meats in late fall and early spring. A winter supply may be had by 
storing roots in moist soil or sand in the cellar. Grated horse-radish soon loses its strength. 
Freshly grated and neatly bottled packages find a ready sale in small towns, and one can nearly 
always find an excellent local trade for a limited supply.. 
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COLE CROPS 
CABBAGE CAULIFLOWER BRUSSELS SPROUTS KROHLRABI 
CABBAGE 


Cabbage is a hardy, partial-season crop. The plants are usually started in the 
hotbed or window box and set out when the second or third true leaves appear. An 
excellent seed-bed for starting the plants may be secured by burning straw or brush 
to warm the soil and kill weed seeds; then pulverize and sow at once. 


Culture — The early varieties are set. out as soon as the state of the ground will permit, and 
do not suffer seriously even if caught by late frosts, provided the plants have been properly 
‘hardened off.” The seed for the fall and winter crop is usually sown about the middle of May. 
The distance for planting varies much, as some varieties produce very large heads and others small 
ones. For the general run of varieties, 2 feet apart in the row is a convenient distance. If the 
plants are spindling they should be planted deeply and side roots will be emitted along the buricd 
portion of the stem. A rich soil and frequent surface tillage to conserve the moisture and a uni- 
form period of growth are the essential conditions for successful cabbage culture. If the soil 
becomes dry the heads ‘‘set.” If rains follow later a second growth comes on, causing the heads 
to split and making them practically worthless for market. 

Storing — Upon the approach of heavy frost the plants should be pulled and stored in a pile 
with the roots up. Cover with 3 or 4 inches of straw, and as winter approaches add layers of 
earth to protect from freezing-and thawing. For storing purposes the heads which are not quite 
solid and mature preserve best. In storing out-of-doors, it is important to secure a site where the 
drainage is good. Ventilation should be provided by small openings through the sides of the pile. 
If the supply is to be used during the winter, a more convenient method is to store in a root cellar 
where the temperature is ahout 36° 

In storing cabhage it is very important that the heads should be well drained. When growing 
in the field the leaves gather the dew, so that heads for storing should be pulled and piled with the 
roots upward for several hours to allow the water to drain out of the leaves. A method of storing, 
convenient for the farmer, is to store the heads in barrels ; they will preserve better, also, if each 
head of cabhage is wrapped up in a newspaper. 

Varieties — There are two general types of cabbage, the wrinkled and the smooth-leaved. 
The wrinkled-leaved sorts are regarded by some as superior in quality, but they are less productive 
than the common type and, hence, are not so generally grown. The smooth-leaved type may he 
subdivided into the purple-leaved and the green-leaved, or the common form. The purple-leaved 
is much prized by the Germans for pickling. The behavior of varieties of cabbage differs much 
according to local conditions. arly Jersey Wakefield is a standard early sort. Flat Dutch and 
Drum Head are valuable winter varieties. 


BRUSSELS SPROUTS 


This is a member of the cabbage family with small, lateral buds which are used 


similarly to cabbage. Its culture is practically the same as that of cabbage. 
8 
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CAULIFLOWER 


This is a variety of cabbage which has been improved by the enlargement of the 
terminal flower buds. Its cnltnral requirements are similar to those of cabbage. 
It requires more careful attention, however, and commands a better price on the 
market. The heads should be shaded for blanching when two-thirds formed. A 
convenient method of doing this is to break the midrib on the large, outer leaves 
and pin them together over the head. 

Varieties— Karly Dwarf, Erfurt, Giant, and Nonpareil are valuable. 


KOHLRABI 


This is another member of the cabbage family, with an enlarged, turnip-shaped 
stem, grown considerably as a winter food for stock and m a limited way as a garden 
vegetable. The tubers should be used when 2 or 3 inches in diameter, as they 
become tough and woody when older. White Vienna is one of the best known 
varieties. 


SALAD CROPS 
LETTUCE CELERY CRESSES 
LETTUCE 


As usually grown lettuce is a hardy, early-season crop of the simplest culture. 


Culture — For the first crop it ig au advantage to sow in raised beds, as such soil warms up 
earlier. Later crops are sown in rows and thinned to 8 inches apart. The last crop is usually 
cleared by midsummer, and the ground may be uscd for fall turnips. If the daily supply is gathered 
carly in the morning before becoming wilted by the hot sun it will be the more crisp and palatable. 
There are two general types of lettuce — head or cos lettuce, and the loose or leafy type. The cos 
variety forms small cabbage-like heads, and is a type of superior quality. It requires a longer 
period of growth, however, und greater care in culture. For the farmer’s gardeu the loose type 
will generally be found preferable. 

Varieties —There is an endless list of good varieties which have their special adaptation to 
local conditions. Black Seeded, Simpson, and Grand Rapids are standard kinds. 


CELERY 
The growing of celery is largely restricted to the market gardener, for the reason 
that its cultural demands are more exacting than those of other crops. On the 
other hand, the value of the crop is greater in proportion. In fact, there is prob- 
ably no plant grown whieh will bring as large returns per acre as celery, and in 
most towns and villages there is un excellent demand for wu limited supply. The 
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essential requirements for successful celery growing are « rich, moist soil and early 

transplanting, that the plants may become established before the hot, dry weather 

comes on. The grower who is not able to irrigate will find bottom lands most* 
satisfactory. The plants should be started in the seed-bed and transplanted once 

before being put out. The first transplanting is usually done when the second or 

third true leaves appear. The crop is usually put out about the middle of June. 


Culture — There are two general systems of culture for celery —the level culture and the 
trench system, In the treuch system a furrow is laid out, a man following with a spade, to deepen 
the treuch to 12or14tinches. The plants are then set in the bottom of this trench. At blanching 
time in the fall the trench is merely filled in. The level-culture system is similar to that practiced 
with other garden vegetables. Both systems of culture have their special points of advantage. 
In dry seasous the plants in the trench fare hetter on account of being protected from the dry 
wiuds and somewhat shaded. In wet seasons the level culture is very much more successful. 
This system involves less labor, aud ou the whole is probably to be preferred. The plants should 
be set out late in the evening, while it is cool, and it is also well to remove one-third or one-half of 
the top to prevent wilting. Frequent tillage should be given throughout the summer to insure a 
constant supply of moisture. 

Bianching — Before the stalks cau be used for the tahle the green coloring matter must 
be removed. This is brought about by any practical method which will exclude the light. For 
the early, dwarf varicties, 12-inch boards may be used, set up on each side of the row, with a strip 
across the top to hold them together. The placing of 4-inch draiu tile over each plaut is also a 
simple method. With the later crop, soil is often used for blauching. If soil is used, care must 
he taken to gather tbe stalks together before placiug it around them A conveuient metbod is for 
aman and boy to work together, the lad workiug on the opposite side of the row, gathering the 
stalks, aud holdiug them in position until the soil is filled in around them. This cau not be 
completed at one time, and two or three operations are necessary If the crop is to be stored in 
the cellar for the wiuter, outdoor blauching is uot necessary. The roots should be taken up for 
storing upon the approach of heavy frost aud placed in a cool cellar, packing a small quantity of 
soil around the roots to keep them moist. The plants may be.packed quite closely togetber and 
if the light is excluded, blanching will be completed in three or four weeks. If the soil becomes 
dry, occasional watering may be necessary. A temperature of 50° to 60° is suitable. The crop 
may also be stored out-of-doors by covering with straw and layers of soil to protect from frost. 
This is not convenient for getting out supplies in cold weather, however, and cellar storage is 
preferable for the small grower. 

Varieties — White Plume and Golden Self Blanching are good early varieties. For the main- 
winter crop, Giant Pascal, Kalamazoo, and New Rose are considerably grown. Celertuc is a variety 
of celery with a turuip-shaped root, The enlarged root is the edible portion and is used as a salad. 


CRESSES 
Water Cress is a species of nasturtium of perennial growth, used for gar- 
nishing and salads. It is a hardy, moisture-loving plant and readily establishes 
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itself along streams after the bed has been prepared and the seed sown. There is 
little variation in varieties of cress. 

Garden Cress is 4 partial-season crop which is used to a limited extent for 
garnishing. The crop is hardy and should be sown quite early. Plants mature 
in from six to eight weeks. 


SOLANACEOUS CROPS 
TOMATO EGG PLANT PEPPER 


The plants mentioned in this group are tender and require a long, warm season 
for growth. They should be started in the hotbed or window box, and a better 
root system is secured by transplanting a second time before placing in the field. 
That the crop may have ample time to ripen it is of special importance to have 
strong, well-established plants to start with. This is especially true in the regions 
of the Northwest, where frost comes early. 


‘ TOMATOES 


Culture — Where there is a choice of location, a warm soil is always preferable for the 
tomato. In a bad location or in cold, wet seasons plants set frnit poorly, the foliage takes on a 
yellow complexion, and a poor crop invariably follows. To secure fruit of good color and free 
from rot, asnpport of some kind is an advantage. Posts, wire netting, or any framework that 
will spread the vines and admit sunlight and air will fill the requirements. 

The yield of the tomato is materially increased hy proper training. Some experiments along 
this line with which the writer was connected at the Iowa Experiment Station showed the follow- 
ing results: 

A row of untrained plants yielded 157 pounds of sound fruit and 34 pounds of rotten fruit. 
The same number of trained plants yielded 197 pounds of sound fruit and 15 pounds of rotten 
fruit. Inthe one case we have 20 per ceut of decayed fruit and in the other only 7 per cent, which 
clearly indicates the importance of 
getting the vines up off the ground 
to prevent rot. The relative solidity 
of fruit is also an important factor in 
determining the shipping and keep- 
ing qualities. Fruits of the same size 
from different varieties vary much in 
weight, the heavy ones containing 
small seed chambers and a large pro- 
portion of flesh. Varietics showing 
this character of fruit invariably 
keep and ship better than the lighter 
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fruited sorts. For example, the 
New Jersey, a light tomato, rotted to 
the extent of 27 per cent, while the 
Lorillard, a well-known heavy va- 
riety, was affected only 5 per cent. 

Upon the approach of frost the 
green fruit may be gathered and 
stored in a sunny room to ripen. 

Varieties— There is a long 
list of varieties of tomatoes, many 
of which are of excellent quality. 
is sk: ms Be AOR The ideal type of tomato is a smooth, 

Fie. 85. One of the favorite sorts of egg plant. (Erwin.) medium-sized fruit with small seed 

cavities and a large proportion of 
flesh. If they are grown for market the medium-sized fruit, evenly graded, is preferable to the 
large varieties. Acme, Dwarf Champion, and Livingstone Bewuty are much grown. The yellow- 
fruited sorts are more meaty than the reds, The flavor is distinctly peculiar, however, and while 
preferred by a few who have cultivated a taste for them, they are not in general demand. 
, 


EGG PLANT 


Culture — The egg plant, like the tomato, should be started within doors. It is even more 
tender than the former plant, however, and should not be planted out until the weather hecomes 
settled and warm. Well-drained soil is important, and without this or in cool seasons the crop is 
likely to be a failure. The plants are usually set 2 feet apart in the row. 

Varieties — Black Pekin and 
New York Improved. There are also 
small scarlet and white varieties, the 
fruit of which is used for decorative 
purposes and is of little value as a 
vegetable. 


PEPPERS 


Culture — The plants may be 
started in the hotbed or sown directly 
out-of-doors after the weather be- 
comes warm, and thinned to 12 inches 
apart, A variety collection of pep- 
pers shows a most interesting varia- 
tion in size, shape, and color. The 
seedsmen’s general list of standard : - : ; 
varieties is quite successful. Fic. 36. Some popular varieties of peppers for various uses. ( Erwin.) 
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CORN 
SWEET CORN POPCORN 
SWEET CORN 


The general cultural requirements of this crop are identical with those of ficld 
corn, for details of which see page 49. 

Culture — For corn as a garden crop, earliness and a succession are matters of prime impor- 
tance. For the early crop choose a warm soil and plant in hills. For the main-season crop many 
prefer to plant in rows. Expccially for the early varieties, which arc planted Iefore the ground 
has become thoroughly warmed, should one make sure of having fresh, vigorous seed. Germi- 
nation may be hastened by soaking the seed in warm water ovcr night before sowing. 

Varieties —Varictics vary mnch in the length of their growing period, and are often classed 
as carly, medium, and Jate. The Hurly Cory and Harly Maine ave excclent varicties for the West, 
and mature in cight to nine weeks. Slowell’s Hvergreen is largely grown for the main-season crop, 
Country Gentleman and Ne Pins Ultra are valuable late varicties. 


POPCORN 


This crop adds to the enjoyment of the long, winter evenings, and a [vw rows 
should find a place in every vegetable garden. Its consumption is increasing, and 
popcorn is becoming a crop of commercial importance in a few localities. At one 
point in Northern Iowa a single grower devotes 500 acres to popcorn, ad there are 
many others of less importance. Its general culture is largely the same as that of 
field corn. .\s the crop is not saleable until a year or more old, good storage room 
is Important. 

White Pearl is a variety which is largely grown. 


, 


MAKING AND CARE OF LAWNS 


There is nothing that adds more to the external beanty of a home than a well- 
kept lawn. A- perfect lawn is not obtained by simply seeding with certain kinds of 
grasses. .\ green surface may be obtained in this way in a few months under favor- 
able conditions, but a soft, velvety turf that is a delight both to view aud to walk 
upon, is obtained only after the excercise of intelligent care for a period of yours, 

Preparation of the Soil—It must be remembered that the lawn, when 
once formed, is to remain undisturbed ; the sward is to he permanent, and hence 
the importance of most thorough preparation of the soil The first essential is 
thorongh underdrainage. Where the process of grading has involved much filling in 
time should be allowed for settling of the soil. If grading is done with soil removed 
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in excavating the cellar, it should be covered over with 4 to 6 inches of good sure 
face soil, as rich as possible in vegetable matter. If the soil is fall of weed seed, 
it shoul] be hoed one scaxon, it possible, to get it cleaned up. Well-rotted manure 
shod be used quite liberally and the surface put into the very finest condition 
possible, us the seeds to be used are very small and the plants, for a time, very 
delteate. 

Selection of Seed — For sections of the country to which it is adapted 
there is uo better grass than the Kentucky blue grass. Chis is made more thrifty in 
nimy localities by the volunteer cutrance of white clover during favorabie seasous. 
Some of the fescucs or timothy may be sown with it as a protection while it is 
getting astart. The blue grass will crowd them out when it gets ahold. Too great 
eave cin not be observed in obtaining pure seed, as foul seed may eause a arent 
amount of annoyance and extra work, 

Seed should be sown very early in the spring to get a good start before the 
weather gets too dry and hot; or in the early fall after the rains and cooler weather 
have arrived. The seed should be sown evenly and not covered very deep, a light 
raking with a garden rake being all that is necessary. If there is no immediate 
prospect of rain, {he ground should then be rolled, to press the seeds into close con- 
tact with the carth and aid in their germination. If a good growth is not obtained 
the first season. and especially if the lawn is in an exposed situation in a severe 
chmate, it should be covered the first winter with course munure for protection. 
This manure should be as free from weed seeds ax may be. I]t can be left on in the 
spring nntil the grass starts, giving opportunity fer some of its finer and more 
soluble particles to be transferred to the soil by the spring rains, when it should be 
raked off. 

Spring seeding, if followed by dry. hot summers, may also be advantageously 
protected from the sim in a similar way, using lay or straw for the covering, but 
only just enough to form a shade. 

Transplanting Turf— A good turf muy be obtained more quickly in this 
manner than hy seeding. The ground that is to receive the turf showld be well 
loosened and made smooth and even on the surface. A piece of smooth, tough sod 
of the desired grass and free from weeds should be selected from which to obtain 
the supply. Cnt this turf in strips about one foot in width, two to three mehes mm 
thickness (great care should be taken to have the thickness uniform), and of such 
length as will make them of convenient weight to handle. These are rolled up into 
snug rolls for convenience in handling. 
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The turf is then transferred to the prepared soil, closely laid, rolled, and watered. 
This method has the advantage of providing a fine turf the first season and insures 
a good, clean sod, free from objectionable plants, a result not always readily obtained 
by seeding. 

An occasional covering with manure during the winter, as above described, will 
be found of great benefit in keeping up a healthy, vigorous growth, and in giving a 
rich, green color to the grass. 


PUBLICATIONS ON SPECIFIC CROPS, TRUCK FARMING, 
AND THE MARKETING OF PRODUCE 


A BC oF Porato Cunturs. By T. B. Terry. A. £ Root & Co., Medina, O. (1893) $ 0.50 


Gives in detail the methods of one of the most successful potato growers in the United 


States. 
Asparagus. By F. M. Hexamer. Orange Judd Co., N. Y. (1901) 50 
This is the most recent work on the subject of asparagus culture. 
AsPaRAGcus CuLTurE. By Barnes and Robinson. Geo. Routledge & Sons, N.Y. »  .00 
AsPARAGUS CULTURE. Farmers’ Bulletin 61. United States Department of Agrieulture. ——~ 
Broom Corn anp Broom. Orange Judd Co., N. Y.~ -50 


In addition to cultural directions, this book gives considerable information. on the ‘an ieed 
of broom-making, for home use and for market. 


CABBAGES, CAULIFLOWERS, Etc. By C.L Allen. Orange Judd Co., N. Y. (1901) . .50 


Treats of the various types and varieties of cabbage, cauliflower, broccoli, Brussels sprouts, 
kale, collards, and kohlrabi, paying especial attention to seed growing. 


CELERY FOR Prorit. By T. Greiner TZ. Greiner, La Salle, N. Y (1893) : 20 
CycLorepiaA oF HortTicuLtturs. By L. H. Bailey. The Macmillan Co.N. Y, (4 vols.). 20.00 


The most comprehensive American work on this subject. Al] classes of vegetables and 
flowering plants are treated, culturally and botanically, by an acknowledged authority. Tro- 
fusely illustrated. 


Forcing Boox, THe. By L. H. Bailey. The Maemitian Co., N. Y. (1900) 1.00 
The best American work on the forcing of vegetable crops. 

GARDENING ror Prorit. By Peter Henderson. Orange Judd Co., N. Y. (1897) s 1.50 
Peter Henderson was one of the earliest and most successful growers in America. 

GARDEN Maxine. By L. H. Bailey. Phe Macmillan Co., N.Y. (189)... 1.00 
This is a book devoted to the general improvement of the home grounds. 

Ginsene. By Maurice G. Kains. Orange Judd Co., N. Y. (1901). ets at wos .50 

GREENHOUSE Consrruction. By L. R. Taft. Orange Jind Co... N. Y. (1899). 1.50 


Professor Taft is regarded as the American authority on greenhouse construction. 
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GREENHOUSE MANAGEMENT. By L. R. Taft. Orange Judd Co., N. Y. (1900) . . $1.50 


A standard work on all the details connected with the management of greenhouse plants. 


How To Grow MeE.ons ror Market. By Van Ornam W~. A. ae & he 


Philadelphia ee : . : 20 
How To Grow MusHrooms. By Wm. Falconer. Onan Juda ., ‘bee ot 1.00 
How To Grow Musnrooms. Farmers’ Bulletin 58. United States ere of Agri- 

culture . é a eee oo 
How To MAKE THE GARDEN Pay, By T. Greiner. Wm. Henry Maule, Philadelphia 

(1894) . 2. oth gas NS ah ; Sean ei . . 2.00 
KITCHEN GARDEN OF ONE ACRE, A. By Van Ornam. W. A. Burpee & Co., Philadelphia 380 
MARKET GARDENER, THE Youne. By T. Greiner. 7. Greiner, La Salle, N. Y. (1896) . 50 


Written as a guide for the beginner. 


MarkKET GARDENING AND Farm Notes. By Burnett Landreth. Le Judd Co., N.Y 


(1898) oaks Seer: : deans 1.00 
‘Marketinc Farm Propuce. Farmers’ Bulletin 62. United “States Department of 
Agriculture. . . . . ; . . : — 
Musnrooms, EDIBLE AND Poisonous. By G F. Atkinson. Andrus & Gee nee 
N. Y. (1900) Shee 3.00 


Clearly written and with a ie uinibee of fiinetrations which are of salne ie the Pantani 
in determining edible and poisonous species. 


MusHrooms, EDIBLE AND Portsonous. By J. A. Palmer Prang & Co., Boston 2.00 
Onton CuLTuRE. Farmers’ Bulletin 39. United States Department of Agriculture. — 
Onion CULTURE, THE New. By T. Greiner. Grange Judd Co., N. ¥. (1891) . . 50 
Detailing a new method of onion culture which Mr. Greiner has found very successful and 
profitable. 
Onrons : How To RaisE THEM PROFITABLY. Orange Judd Co., N. Y. (1887) ; 20 
Owrons FoR Prorit. By T. Greiner. Z Greiner, La Salle, N. Y. (1898) . . . | . 20 
Oprn-AIR VEGETABLES, By H. A. Dreer. H. A. Dreer & Co., Philadelphia, Pa. (1900) 25 
Puant Breepine. By L. H. Bailey. The Macmillan Co., N.Y. (1897) F . 1.00 
A work of distinct value to every grower interested in the improvement of eanie by 
selection. 


Potato CuLTURE. Farmers’ Bulletin 35. United States Department of Agriculture . — 


Porarors Fok Prorir. By Van Ornam. W A. Burpee & Co., Philadelphia, Pa. : 20 
A practical pamphlet devoted to the culture of this tuber. 
Prize Garpentne. By G. B. Fiske. Orange Judd Co., N. Y. (1901) 2 1.00 
A work describing the methods of a number of successful amateurs in various parts of ii 
United States. 
Ruavsars Cutrure. By Fred 8. Thompson. Yewdale & Co., Milwaukee (1894) ‘ 50 
Ravupars CuLTuRE, THE New. By Mosse and Fiske. Orange Judd Co., N. Y. (1901) . 50 


The authoritative work on the winter forcing of rhubarb. 
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SomE EDIBLE anp Porsonous Fonei. Bulletin 15. Division of Vegetable Physiology. 
Onited States Department of Agriculture . . 

SwEET Potato CuttrurEe. By James Fitz Orange Judd Cu., N. Y. (1888) 

SwEET PotaToEs. Farmers’ Bulletin 129. Uwited States Department of Agriculture 

Tomato Growina. Farmers’ Bulletin 76. United States Departinent of cigriculture 


VEGETABLE GARDEN, Tuk. Farmers’ Bulletin 94. United States Department of 


Agriculture is 8 cee 
VEGETABLE GARDENING. ByS.B. Green. Weld cd: Co., St. Paul (1900) 


Written in a clear, simple style; the best work on the subject for the Mississippi Valley and 
the Northwest. 


VEGETABLE GARDENING, PRINCIPLES oF. By L. H. Bailey. The Miemillan Co., N.Y. 
(1901) 5 : . 
VEGETABLES UNDER Gass. By H. A. Dreer. IZA. Dreer & Co.. Philadelphia, Pa. (1896) 


A concise pamphlet containing valuable information on winter forcing. 


$0.15 
.50 


1.25 
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Fruit Culture and Forestry 


By L. R. Tart, M. 8. 
Horticulturist, Michigan Agricultural Experiment Station 


THE ORCHARD SITE AND ITS PREPARATION 


Success in growing and handling an orchard should not be expected unless care 
is taken to provide a suitable location and a soil adapted to the particular kinds of fruit 
that are to be planted. In a general way it may be said that only such locations as 
are elevated above the surrounding country are adapted for orchard purposes. Mere 
elevation alone will not suffice, however, as a rolling tract of land, with a consider- 
able area at a lower level near by, will give better results than a plateau that has a 
much greater altitude. 

Water and Air Drainage — A rolling site is of value in providing both 
for water and air drainage, and while the former is essential — as none of our fruits 
will thrive when they have wet feet—the latter should never be overlooked. After 
severe winters it is often found that trees upon low land have been killed, while 
others but twenty feet higher up tho slope have not only escaped withont harm but 
produce a crop of frnit the following season. 

The danger from spring frosts is also greatest on the low land, and it frequently 
happens that on a hillside, when there is a movement of the air, little harm may be 
done, while on the lower land all the blossoms are destroyed. This is due to the 
fact that cold air sinks to the lower levels almost as freely as water, and if there is 
a broad plain or a large lake at the foot of the slope the effect is increased. 

Immunity from Fungous Disease — Another benefit from the use of 
a side hill rather than a hollow for orchard planting is that the fungi which prove 
so injurious to the foliage and fruit of most of our trees are far less troublesome in 
the former place than in the latter, as the dews are not so heavy and disappear 
much more quickly. 

Orchard Soils— While neither sand, muck, nor clay soils are adapted for 
fruit growing, there is a wide range, which embraces everything from a moderately 
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sandy loam to a fairly heavy clay loam, that can be used for this purpose. How- 
ever, certain of these soils are rather better adapted for some fruits than for others, 
and when possible, this adaptation should be considered in selecting locations for 
orchards. The pear does best on clay loam soils, anil most plums do well on heavy 
soils. Apples also do well on a strong loam soil, in which it makes little difference 
whether the sand or clay predominates. The cherry rather prefers a moderately 
heavy sandy loam, as does the peach. While peach trees make a good growth on soil 
of a sandy nature they are neither so productive nor so long-lived as on a heavier 
soil. 

A soil to be used as a nursery for growing any of these fruits should be of the 
same nature as for an orchard, but should be richer and contain a considerable 
amount of humus, so that it will not suffer from drought. 

Preparation for Planting — In preparing a tract of land for planting it 
should be plowed to a good depth and thoronghly dragged. Before putting out an 
orchard it will be desirable to secure a clover sod to be turned under. If this is 
not available, a crop of Canada or cow-peas may be grown. If the land lacks in 
fertility, decomposed stable manure should be used —if possible, a year before the 
trees are to be set. It may be applied before the land is plowed for the trees, or, 
if manure can not be secured, chemical fertilizers may be mixed with the soil when 
the trees are planted. 


THE PROPAGATION OF PLANTS 


The more common methods of growing plants are from seeds, cuttings, grafts, 
and buds. In the case of fruit plants it is seldom that varieties can be reproduced 
from seeds; accordingly grafting or budding is generally employed with tree fruits, 
and cuttings or layers for vine and bush sorts. 

Growing of Stocks —In growing fruit trees it is customary to grow 
stocks, either from seeds or cuttings, upon which the improved varieties are worked 
by budding or grafting. Except in the case of the apple and peach, these stocks 
are for the most part imported from Europe. 

Apple stocks are generally obtained from Iowa or Kansas, while the peach scedlings are grown 
in the nursery and budded the same year. For the apple, /vench Crab seed is preferred, and 
for the pear the French stock is giving rather better results than the Japanese, although the 
largest trees can be grown from the latter. Iu most sectious JJehaleb stocks are used for the cherry, 
the Muzewrd being employed mainly for sweet varictics. The Myrabolan stock is generally 
employed for plum trees, although native American stocks are hardier and are used in the North- 
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west. The Marianna stocks have not been satisfactory In some sections peach stocks are used 
for plums, especially for Japanese sorts, but they are not in favor in regions where yellows pre- 
vail. For propagating peach trees, the nurserymen generally use seedling pits from Tennessee 
ae North Carolina. They give better results than the pits of improved varieties from canning 
actories. 


For growing dwarf trees, the Angers quince is used for pears, and the Doucin and Paradise 
stocks for apples. 

To grow apple, pear, plum, or cherry seedlings, the seed must be procured in 
the fall or early winter; after being placed in boxes in thin layers with moist sand 
between, they should be left out of doors in some shady place, to secure the action 
of frost upon them. In the spring a rich, moist soil, free from weed seeds, should 
be selected. It must be such as will bring the seedlings to a size of from one-fourth 
to one-half an inch in diameter in one year. 

The land should be thoroughly prepared and marked off into rows 3 feet apart, 
the furrows being 4 inches wide and 2 inches deep. If the seed does not show signs 
of sprouting, it should be thoroughly moistened and placed in a warm spot for 
several days. When it begins to sprout it should be scattered in the drills about 
1 inch apart each way. During the summer, the seedlings should have frequent 
cultivation and hoeing. If fungi appear upon them they should be sprayed with 
Bordeaux mixture. By fall they will be ready for digging, and after being assorted 
and trimmed they should be packed in sand, sawdust or sphagnum, unti] needed 
for root-grafting or for planting out in nursery rows. 

The growing of peach seedlings is much the same, except that they are often 
planted in the fall. If dry when received, they should be placed in water for 
twenty-four hours, and then, whether for fall or spring planting, should be bedded 
out in some well-drained, sandy soil. A trench 1 foot deep and of the size required 
should be excavated, and in this the seed should be spread, the trench being filled 
with alternate layers of soil. Cover with 3 inches of soi] and wet down thoroughly. 
If placed in the bed by the middle of October the seed may be planted in November, 
or it may be left until spring. For peach trees the drills should be 34 to 4 feet 
apart and the pits shonld be dropped once in 2 inches. Some of the larger nur- 
series use peach-pit planters. Sometimes the pits do not crack well when left to be 
planted in the spring, so that it will be well to examine them in the early part of 
April; if they are not cracking the bed should be well wet down. When they 
have not cracked by planting time, which should be as soon as the ground can 
be prepared, some make it a practice to crack them with hammers, but this may 
injure the seed and better results are often obtained by using a little more seed. 
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Budding' is always used for propagating the peach, plum, and cherry, but 
root-grafting is often used for growing the apple and sometimes for the pear, 
although straighter trees can generally be grown by budding. If to be budded, 
the stocks of all kinds—exeept the peach, which is budded without being dug— 
are planted in nursery rows about 4 fect apart at intervals of 1 foot. Before plant- 
ing, both roots and tops should be cut back to a length of 8 inches. Seedlings 
with branched roots are generally preferred. By the middle of July the pears 
should be ready for budding, and these will be followed at intervals of ten days by 
the plums, apples, cherries, and peaches. The budding of peaches is generally 
completed by the first of September, although in good growing seasons fair results 
can be obtained even after the middle of the month, provided there are no hard 
frosts within ten days after the work is completed. 

CARE OF THE SEEDLING BerorE anp Arter BuppING — Cultivation should 
be kept up at regular intervals up to the time of bndding, in order to prevent any 
check to the growth of the seedling, which would make it impossible to bnd them.? 

Just before the trees are to be budded, the branches and leaves should be 
removed for a distance of 5 inches from the ground, and the bud should be inserted 
as near the ground as convenient, usually within 2 inches. After a week, the buds 
should be examined and, if they have not taken, another bud sliould be inserted. 
About this time it will be noticed that the wrapping material used in budding is 
beginning to cut into the stocks, and, except when the budding is done very late 
in the season, these should be cut with a knife on the side opposite the buds, as 
otherwise the stocks might be girdled. 

The following spring the stocks should be cut off with a sloping cut just above 
the bud. The slope should be at an angle of about 45°, with the lower edge at the 
back and about even with the top of the bud. Soon after growth starts, a number 
of shoots will be seen coming out from the stub in addition to the one from the 
inserted bud. All but the latter should be rnbbed off with the thumb and fingers 
when about 1 inch long, and this should be repeated if necessury. Under proper 
conditions, the buds will send shoots to a height of from 3 to 6 feet the first season. 
The peach trees should be taken up in the fall for orehard planting, but the other 
trees are generally allowed to grow for one or two years more. 

Low Heaps are to be preferred for pears, cherries, and plums, and to secure 


1 For notes on the mechanical process of budding, hark then becomes fast in the wood, so that the bud 
see page 118. ’ can not he inserted. ‘To prevent this, make free use of 

2Pear, plum, and cherry seedlings are offen Bordeaux mixture, especially if the weather is dry dur- 
attacked by leaf-blight, which destroys the foliage ; Lhe ing Juve and July 
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them the yearling trees should be cut back in the spring to 
a height of from 2 to 3 feet, wcording to the height of 
trunk desired. If they have not reached this height the 
first year, they should be trimmed up to a whip in the 
spring and topped when high enough. Before the trees 
are realy for digging, the branches on the lower portion 
of the trnnks should be removed. Some do this in July 
or early Angust, but it will be better to take off about one- 
half of what is to be removed about the first of J uly, and 
the remainder the latter part of the 
month. 

Under good conditions, budded 
trees can be dug when two years old, 
but if root-grafted it generally takes 
three years to bring them to the first- 
class size. 

The growing of trees from root 
grafts is much the sameas from buds, 
except that the grafts are made dur- 
ing the winter and are planted out 
the same as seedlings in the spring. 
Care must be taken that only one 
shoot is allowed to start, but this 
seldom requires much attention, if 
the grafts are planted so that the 
top bud only is above ground. 


GRAFTING 


Fig. 87. Root whip graft: 


Fie. 38. Root veneer graft: 


(1) stock 3 (2) scion; 8} 
completed graft. (Taft. 


Grafting is the art of so bringing together the parts of 
two plants that they will unite. Usually a portion of the 
last year’s growth of one plant, with a length of 4 or 5 
inches, called a scion, is united with another plant, called 
the sfyrf, either on the root, at the collar, or on the trunk 
or branches. Grafting may be employed for several pur- 
poses: (1) To reproduce non-seed-bearing varieties, or those 


@) root; (@) scion, (3) that do not come true from seed; (2) to increase the vigor 


complete graft. (Taft.) 
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Fie. 39. Cleft. graft: 
(1) stock; (2) scion. 
{Taft.) 
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or hardiness of weak and tender sorts; (3) to bring slow-bear- 
ing kinds into earlier fruitfulness ; (4) to change varieties. 

Grafting is generally performed at the beginning of the 
season’s growth. At that time dormant buds can be procured, 
and although the union would take place more quickly after the 
sap becomes thickened, the chance of failure will be greater 
at that time, owing to the evaporation from the leaves. The 
method employed depends to some extent upon the size and 
kind of tree upon which it is to be used. 

Whip Graft — The form most commonly used upon small trees is 
known as the whip or tongue graft. It is especially adapted for root-grafting 
(Fig. 37). The stock (1) is cut off at an angle, and a shaving of the bark and 
wood is removed from the longer side at the end; a tongue is then cut near 
the end. The scion is prepared by cutting off the lower end so that the 
exposed surface will be about 1 inch long (2). In the middle of this a 
tongue is cut. The tongues on the stock and scion are then fitted together 
so that the inner bark on one side of the scion will be in contact with that on 
the same side of the stock. The graft should then be bound firmly together 
(3). Thismay be done either with waxed twine, paper, or cloth. These are 
prepared by dipping the string or cloth in melted grafting wax, and, in the 


case of paper, by applying the wax with a brush. The twine answers for 
root grafts, but the paper or cloth should be used where the grafts are above 
ground, unless grafting wax is used with the twine. For stem-grafting this 
method succeeds best where the stocks are from + to 4 ineh in diameter. 
The scions should be about 3 inehes long, with a bud near the end, as in 
Fig. 37, 2. ‘ 

Root Graft— When used for root grafts the scions should be 5 
inches in length and the root about 4 inches. From a good seedling, two 
stocks for root grafts can be obtained. ‘These grafts are made during the 
winter and are then tied in bundles and packed in sand ina cool cellar. By 
spring a perfeet union will have formed, and a eallus will appear at the 
lower end of the root from which rootlets will soon appear after the root 
graft has been planted. 

Veneer Graft — Although not in common use, a form known as 
veneer grafting has much merit for small stocks, cither for root or stem- 
grafting. It is shown in Fig. 38, the parts being the same as in the illus- 
tration of whip-grafting. Its merit comes from the fact that cambium 
surface only is exposed, which makes it possible for a more perfect union 
to take place than when the pith is exposed, as iu tongue-grafting. Greater 
care is required, however, to bring the parts into the close contact which 
must be secured in order to attain success. 


Fie. 40. Cleft graft 
completed. (Taft.) 


CLEFT-GRAFTING, SIDE-GRAFTING Ley 


Cleft Graft — When stocks that are more than 4 inch in diameter 
are to be grafted, it will be best to use the cleft graft shown in Figs. 39 
and 40, 

In making this graft, the stock should be cut off at ri ght angles and 
the end pared smooth. A split to the depth of 2 inches is then made in 
the center of the stub with a grafting chisel, or heavy knife, and this 
is held open with a steel or hard wood wedge. Two scions should he 
used for each stock. These should be about 3 inches long (2), with a 
wedge at the lower end, and with one bud near the upper end and an- 
other at the upper part of the wedge. In cutting the wedge, care should 
be taken to have the sides true, and the side of the wedge that is to be 
at the outside of the stock should he slightly thicker than the other. 


The scions should be inserted as shown in Fig. 40, taking pains to 
have the juner barks in contact. If there is sufficient spring to the 
stock to hold the scions securely in place no wrapping will be required, 
but if not they should he wrapped the same as whip grafts. The graft 
is then completed by covering all cut surfaces, including the split at 
the sides, with either grafting wax, waxed paper, or cloth, in order to 
prevent evaporation and the drying out of the surfaces. 

This form of graft can he used either on the trunks of small trees F1- 4. Side graft completed 
or the branches of larger ones. The best success will he obtained when 
the stubs are from 1 to 14 inches in diameter, and none much over 2 inches should be used. 
When grafting large trees it is advisahle to extend the period over several 
years, grafting about one-third at a time. 

Side Graft —The method of grafting shown in Figs. 41 and 42 is 
valuable when grafting young seedlings growing in the nursery or green- 
house. A slanting cut is made just under the bark on the stock near the 
ground, and the scion is prepared much the same as for cleft-grafting, 
except that the cut on what is to he the outside of the scion is shorter than 
the other. It is then pushed into the cut on the stock, so that the harks 
will he in contact, and then wrapped and waxed the same as the other grafts. 


The scions used for grafts of all kinds should be well-ripened, 
healthy shoots of the previous year’s growth. They should be 
cut in the fall and packed in sand or moss until needed. In the 
case of hardy sorts, good results can generally be secured with 
spring-cut grafts, but it is safer to cut them in the fall. April 
and May are the months for grafting. 

The best results in grafting are obtained when stock and 
scion come from plants of equal vigor and belonging to the same 


Be Side gro tatt) species, but in many cases fairly good success can be obtained 
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between plants of nearly related species. Thus, the apple, pear, quince, thorn, 
and mountain-ash can be grafted one upon the other, but the union in most cases 
will not be so perfect or durable as between plants of the same species. 


BUDDING 


Budding differs from grafting in that only a bud with a small piece of bark 
attached is used in place of the scion. Budding can be done with the greatest 
snecess toward the close of the period of growth, but it should not be delayed until 
growth has stopped, as then the bark of the stock will be firmly attached to the 
wood, making it difficult or impossible to raise the bark so that the bnd can be 
inserted. Stocks from one to three years old are best for budding. 


Operation of Budding — The scions may be cut as soon as the buds have developed 
on the new growth, generally in July or August, and the leaves are cut off so that a little of the 
petiole remains (Fig. 48, 1). A T-shaped cut is made inthe bark. Usually the vertical cut is made 
first and in making the transverse cut the knife is given a downward slope, so that a slight twist 
will loosen and raise the corners of the bark, permitting the entrance of the bud. In cutting the 
bud the knife is placed about five-eighths of an inch below the bud, and a cut is made which will 
pass upward and beneath it, taking off a shaving of the wood, to a poiut three-fourths of an inch 
above the bud. 

For most fruits, except the cherry, it will be found best to remove the wood from the bud, 
leaving only the bark. To do this, make a cross-cut one-half inch above the bud, taking pains 
to cut through the bark without cutting into the wood. Then by 
taking hold of the leaf-stalk and giving a slight twist, the bark will 
separate, leaving the wood attached to the bud-stick (Fig. 48, 2). In 
the case of a few varieties of pear, as well as the cherry, the removal 
of the wood injures the bud, and then the cross-cut should be deep 
enough to pass through the wood beneath the bark. 

If the bark on the stock was in proper condition, and the cuts have 
been properly made, there will be no 
difficulty in inserting the bud and push- 
ing it well down into place. If neces- 
sary, the corners of the bark may be 
lifted with the point of the knife blade, 
or the end of the knife handle. For 
tying the bark down upon the bud, raffia 
is most commonly used, although many 

fi! : ue prefer common cotton twine. Care 
AC ae eiadee) oe should be taken not to cover the bud, 

separating from the Fira. 44. Buddingthestock: (l)ready and the bark should be securely bound 


bark ; (8) ready for in- for the bud; (2) hud inserted; (3) , 5 
sertion, (Taft.) budding completed. (Taft.) in place. (Fig. 44.) 


Sees 
See 
=== = 
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CUTTINGS AND LAYERS 


Propagation by Cuttings— For growing the grape, currant, gooseberry, 
and many other plants, the simplest method is to use long cuttings of the hard wood. 


These should he from 8 to 10 inches 
long, with one bud close to the lower end 
and another about 1 inch from the top. 
(Fig. 45.) There will geuerally be three 
buds upon grape cuttings and a dozen or 
more upon most others. They may he 
planted in the fall, but it is better to make 
them at that time and after tying in bun- 
dies place them in the ground for callusing. 
One way is to place them with the hutts 
uppermost, and cover with 3 inches of soil 
and enough straw to keep out frost. Early eA 
in the spring remove the straw, and the ig. 45 Cuttings: 
butts, being near the surface, will soon 
callus. In planting the cuttings, select moist, rich land, and, making a trench about as deep as 
the cuttings are long, place them about 2 inches apart, pressing the soil closely about them as 
shown in Fig. 45. In one or two years they will be large enough to plant out. 


Propagation by Layering — Another method of growing these plants is 
to bend down branches and bury them about 3 inches deep, leaving the ends out of 
the soil. In the case of the grape vine, it will be best to cut a tongue or remove 
some of the bark at the point to be buried. When the vines are long they may be 
bent down at several points, forming what is called a serpentine layer. Black rasp- 
berries and dewberries are layered by covering the ends of the branches in August, 
forming what are known as tip-layers. 


Manner of planting in trench. (Tatt.) 


GRAFTING WAX 


For covering all cut surfaces made in grafting, a wax made of resin, beeswax, 
and either tallow or oi] should be used. 
For use during the cool days of early spring the following formula will give good results : 


All by weight. Oil, 3/ part, may be used instead of tallow. Melt together and when well mixed 
pour into cold water, after greasing the hands, pull like candy. When it reaches a light yellow 
color it can he used. If to be used in cold weather it may be softened with warm water, while 
for warm weather the amount of resin should be slightly increased. 
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cut off, the wood exposed should be covered to keep it from drying out. 
treatment will be to give it two coats of lead and oil paint. 


PROPAGATION AND PLANTING TABLE 


TREATMENT OF WOUNDS 
When the bark upon a tree has been injured, or when large branches have been 


The best 
This is even better 


than grafting wax for the purpose, although the latter answers well for small 


wounds. 
PROPAGATION AND PLANTING TABLE 
AVERAGE 
NaME PLANTING How MULTIPLIED Stocks Common.y Usep 

DIsTANcE 
ApPple'.ocse seen sense 38 to 40 feet. - i ‘ 2 4 : 
Apple, dwarf. ioto15 “ f Seeds, hudded or grafted seedlings .. Sr aiiee nts Mamaia eee oe crab; 
Apricot -_--. -.-.-- AG*to; 380, “8 22 |}See peachy wiki ee et Apricot in deep, rich soil; plum in 

cold regions, peach in mild. 

Almond .__._._----- 20 to 24 “ __..| Seedlings, budding____.__..-.-...---- Peach, plum, hardshell almond. 
Blackberry. 4x7to6x9 ft. | Suckers, root-cuttings, tip-layering-- 


Cherry, sour . a 
Cherry, sweet.-...- 


Cranberry 


Currant _. 
Fig 
Gooseberry 
Grape ---..- 
Mulberry 


Nectarine 
Orange. ....-..----. 
Orange, dwarf .__.- 


Peach iececseessee: 


Pear, standard....- 
Pear, dwarf_...--.. 
PECAN As xe a4 san 
Persimmon, Jap... 
PRIME cee Seceweses 


Raspberry, black .. 
Raspberry, red. -.-- 
Strawberry 


16 to 20 feet { 
20 to 30 “* .. 


LOT? 22 tt 


6x8 Pires 
6x8 to 8xi2ft 
25 to 30 feet.__. 


13 to 20 feet.__. 
18 to 30 “ .. 
10to12 “ _. 


18 to 20 “ 


20 to 30 LL 
12to18 “ _. 
20 feet. __...--.- 
20 to 25 feet .- 
16 to 20 ** 


3x6to5x8 ft. 
3x6to5x8 ‘ 
Ixdto3xd4 


Seedlings, budded......--------- ee 


Layering 
Cuttings, layering -- 
Hard or soft wood cuttings -_..--.-... 
Cuttings, layering. .......--...- 
Hardwood cuttings, layering 
Budded seedlings, hardwood cuttings 


Seedlings, budding .------.-------.--- 


Seeds, budded or grafted, seedlings... 
A Florida plan is to bud cuttings 
from 4 to %inchin diameter aud 
12 inches long, place in box and 
cover lightly with earth. Cuttings 
from roots transplanted. 

Seeds, budded seedlings-_.-...-..----. 


Seeds, budded or grafted seedlings .. 


peedlin gs. -- woh ecense et tee os 
Budded or grafted seedliugs 
See peach; also root-grafting or top- 

grafting -....--- 


.| Cuttings, grafted__....-----..-2.....- 


Layering: cess te ese ee cG close 
Suckers, root cuttings...........-... 
Runners 


Seedlings, Mazzard stocks, Mahaleb 
for sweet and dwarf sorts; Morello 
seedlings and wild pin cherry for 
hardy stock. 


Downing stock in South; Russian 
seedliugs for ornamental sorts. 


Seedlings. 


Seedlings, plum stocks for damp soils 
and for dwarfs. 
Seedlings quince for dwarfs. 


Native persimmon. 


Myrabolan _ seedlings, 
seedlings, peach. 

Seedliugs,fine varieties grafted on An- 
gers stock, sometimes root-grafted 
on apple but when scion‘has rooted, 
apple root should be cut away. 


Chickasaw 


Plants or Trees to Acre — Multiply together 
at- which trees are to be placed, and divide 43,560 by product. Quotient will be 
number required, 


the two distances (in feet) 
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PRUNING 


The trunk and branches of trecs and other plants form’ a sort of framework 
whereby the leaves— the lungs of the plants —are exposed to the sunshine and air, 
and upon which the fruit is borne. To secure the best results, each tree of a 
given size should have a certain amount of leaf surface, but no two trees of the same 
size have exactly the same form and number of leaves. Some are so thick that 
the sun can not reach the fruit, while the leaves are so numerous as to shade and 
smother one another ; others have but a few straggling branches, and are misshapen 
or poorly balanced. The object of pruning is to aid nature in securing an ideal 
form for the trees. In many cases the pruning is neglected while the trees are 
young, and then, when the tops get so thick that something has to be done, the 
large branches are cut away. In other cases, the trees have not becn pruned at all 
and the tops are a mass of waterspronts. In most cases it will be possible to thin 
out the top of the tree by removal of small branches only, thus avoiding large 
wounds and the sun-burning of the bark, which follows when large branches are 
cut away. In the case of large trees it may be necessary to head back some of the 
branches, in addition to thinning out the surplus shoots. 


Pruning Should Begin Early——To prune a tree properly, the work 
should commence with the nursery tree. When planted, only as many branches 
should be left as will be needed for the full-grown tree. ach year after this the 
trees should be looked over and all surplus shoots that have started should be 
removed. To do this work properly, one should not only know what form of tree 
is best suited to that region, but he must know the habit of growth of each variety, 
so that he may work in accordance with nature and when possible correct any of 
the defects that are natural to the variety. 


Season for Pruning—In a general way it may be said that the best 
time for pruning is in the spring, just before growth starts. Wonnds made at 
that time will not dry out as much as when made in the fall or winter, and 
when the ends of the branches are to be cut back, there is often danger that 
they will be killed back still more by the winter, whereas there is no danger of 
this when the trees are pruned in March or April, as soon as severe freezing 
weather is over. Spring pruning is especially desirable for tender varieties, as 
it not only lessens the tendency to winter-killing, but at that time it will be 
possible to tell how much the trees or plants have been killed back and to cut 
below the injured portion. 
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The rule, however, is not an inflexible one, and, in sections where there is little 
trouble from winter-killing, the pruning may be done at any time after the leaves 
drop in the fall and before growth starts in the spring. 


It used to be said that fall and winter pruning induced leaf growth, while summer pruning 
promoted fruitfulness. It is not strange that, if we remove a portion of the branches during the 
winter, the full vigor of the tree being turned into those that remain, a stronger growth should be 
secured than with the trees unpruned. We can then say that to improve the growth of a tree 
the pruning should be done while it is dormant. 

On the other hand, when a tree is making a strong growth without developing fruit buds it 
can often be brought into fruitfulness if it is given a severe pruning after growth is under way. 
This will result 1n a check to the growth and the tree will be able not only to develop and ripen 
up the remaining branches but to form fruit buds for the coming year. 


How to Prune — For young trees a strong knife answers very well, and for 
larger ones much of the work can be done with hand shears. Pruning saws are 
needed for large branches, and for some purposes some of the lever shears may 
be used. 

To secure the best results it is important that the cuts should be made at the 
right point. Fig. 46 shows the method of cutting small branches back to a bud and 
also the improper places to cut them. If cut too long a bad stub will be formed, 
while if cut too close beneath the bud, it will dry out. The proper way is to have 
the cut start on the side opposite the bud, abont even with its 
tip, and, with a slant of abont 30° from a cut at right angles, 
come out just above the bnd. 

Even greater care should be taken in cutting off large 
branches from the trunk or other 
branches. Sometimes the cnt is 
made at right angles to the branch 
that is cut. This leaves a bad stub, 
which will be unsightly and the end 
of which will heal over very slowly, 
if atall. As a rule the interior of 
the stub decays, and a cavity is 
formed in the tree. On the other 
hand, the cut is often made parallel TEaieinchees eee 


Fie. 46. Cutting small branches ‘ 1 : 5 
back to a bud: 4, cut too With the main trunk or branch, eee aaa 


close; C, cut too long; B, . 7 : a s > 
properly cut. (Tatt.) This is sometimes all right, but jee enoe aoe ener) 
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generally there is a large shoulder at the base of the branch 
and a wound of considerable size is produced. By cutting 
at an angle of 15° or 20° from the last-named cut, the wound 
would often be reduced in size fully one-half, and it would 
not project so far but that the healing would be even more 
rapid than with a parallel cut. The method of making the 
three cuts is shown in Fig. £7. 


PRUNING THE APPLE 


For the ordinary planter an apple tree should be two years old, 5 
feet high and #? of an inch to 1 inch in diameter. When it is planted 
it should be pruned so that it will have about four branches (Fig. 48). 
The cross-marks in the illustration show where these branches are to 
he headed hack ; all the others should he removed. When the tree has 
a strong center shoot it is often desirable to leave this nearly twice as 
long as the other branches. 

If the trees have large roots that have ragged ends or that have been 
broken in handling, they should be cut off smoothly. This applies to 
trees of all kinds. 

The head of an apple tree should not be more than 8 or 4 feet from eae Gon Gare 
the ground. They can be so pruned that it will not be difficult to work 
beneath them, and when they have low heads there is far less risk of the trunks becoming sun- 
hurned; further, as the trees grow it will be easier to prune and spray them, and to thin and 
gather the fruit, than when the heads are 6 or more feet from the ground. 

During the first year the young apple trees will need but little pruning, but if the heads are 
very thick or sprouts appear on the trunk they should have attention The second and third 
springs the surplus shoots in the center of the tree should he cut out, giving particular attention 
to those that cross or grow close together. If the head is poorly balanced, an attempt should be 
made to improve its symmetry. The branches should he left longest on the southwest side, that 
they may shade the trunk, especially if that is the direction of the prevailing winds. 

When the trees are of an open habit it isa good plan to head back the branches from one- 
fourth to one-half. This will strengthen the trunk and branches. The same rules can be followed 
as the trees develop. All dead branches and the watersprouts,' if not needed to fill up the head, 
should be cut out, and if the tree becomes toa thick the thinning out process should he resorted to. 


PRUNING THE PEAR 


The pruning required by standard pear trees does not differ greatly from that for apples. The 
head should be not over 2 feet from the ground, and the top may be started with a central shoot, 
or the vase form may be used. By this method four or five branches are trained up from the main 


1 Watersprouts are shoots (suckers) growing from the root or body of a tree. 
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crotches of the tree. This is vspecially useful where pear-blight prevails, as if one branch is 
attacked it can be cut away with much less danger of losing the trec than when there is a central 
shoot. 

The variation in the form of pear trees is very great and the pruning should be suited to each. 
Thus, when they are of an upright habit, the upper branches should be cut back severely, while 
the spreading trees should have the side branches cut back to buds on the upper sides. This will 
tend to throw the growth upward. There are also many sorts that make a long slender growth 
each year; asa result the branches are weak and bend and break undcr a load of fruit. If headed 
back from one-half to three-fourths for a number of years after they are planted the branches will 
be strengthened. 

This heading-in is of advantage for nearly all kinds of pear trees while young, and especially for 
those that make growths annually of more than 2 feet. Severe heading-back is of advantage in 

“hastening the fruitfulness of tardy-bearing varieties, such as Anjou and Sheldon. 


PRUNING THE CHERRY AND PLUM 


In starting the head of the cherry and plum the height should not be more than 2% fect, while 
1% will be better for sweet cherries. Five or six branches may be left and these should be cut 
back oue-third. These fruits do not need very much pruning other than cutting out branches that 
are too thick, although some of the stroug-growing kinds may often be cut back to advantage. 


PRUNING THE PEACH 


Peach trees are always planted when one year old and range in size from whips 2 fect high to 
well-branched trees 6 feet or more in height. For most purposes 
a medium-sized tree is to be preferred, ulthough with proper care 
the smaller trees may overtake them. : 

The pruning when the trees are planted varies with the size \ 
of the trees. Thus, the large tree shown in Fig. 49 has developed 
into side shoots all of the buds that were first formed along the 
main stem, and if all of these are cut off close to the trunk, as 
is often recommended, the chances are that only a few weak 
shoots would be produced from latent buds that were not cut 
away in pruning. The proper way, when there are no strong 
buds on the main stem where the branches are desired, is to leave 
six or cight of the branches with one or two buds, cutting off 
all others, as well as the top of the tree at the height of perhaps 
30 inches to 3 feet. The lowest branch should be 20 inches from 
the ground. Some prefer to leave'only four spurs, hut, as some 
of these may not grow, a safvr way is to leave a larger number 
and then cut off the surplus ones after they have startcd. 

When the trees have but a few side branches, with numerous 
side buds, like the smaller tree in Fig. 49, it will be better to ’ 
remove the side branches and cut the top back to 30 inches. ETE chia peeorend 
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The second year all but four main brancbes should be removed, leaving those that are evenly 

distributed, and these should be cut back to about 18 incbes. Each year after this the euds of the 

principal branches should be cut back and the others should be thinned out to keep the tree from 

becoming too thick. The amount of cutting back should be in proportion to the numher of live 

fruit buds. Thus, when the trees are full of live buds it may he hest to cut back some shoots 
three-fourths, whereas, if most of the buds are dead, very few fruit buds should he cut away. 


PRUNING AND TRAINING THE GRAPE 


The usual form of a grape vine when obtained from the nursery is shown iu Fig 50. It 
should be planted slightly deeper than it was in the nursery and cut back to a strong bud. 
Only one shoot should he allowed to grow. 

The next spring it should be again cut back to a strong 
bud, the length of the cane varyiug with its size. The 
terminal bud only should be allowed to develop and the cane 
should be tied to a stout stake as it grows. 

The next spring it should be cut back at the height of 
4 to 5 feet according to the kind of trellis to he used, and 
three buds at the top should he allowed to develop into shoots. 

Fornis of Trellis— The following spring the vines 
will be ready for a trellis. The favorite forms are known as 
vertical and horizontal. The vertical trellis consists of 8-foot 
posts set 24 feet in the ground at intervals of 20 to 80 feet. 
These generally carry two lines of No. 10 galvanized wire, 
respectively 4 and 54 feet from the ground. The end posts 
should he*strong and well braced, and the wire should be so 
arranged that the slack can be taken up when necessary. The 
other posts need not be very large if 20 feet apart. but for 30 
feet good-sized posts are desirable. 

The horizontal trellis differs in having a 2x 6-inch strip 
placed on edge horizontally at the top of the post, so as to 
form an arm 2 feet long, upon which three wires are carried. 

Training the Grape—The previous year three 
shoots were grown on each vine. For the two-wire (vertical) 
trellis two of them should be placed on the lower wire and 
cut hack to ten buds each. Tbe other shoot should be cut off 
at the height of the upper wire, and a shoot from it should be 
traiued in each direction. For the three-wire (horizontal) 
trellis, a shoot should be trained upon each of the wires, two 
in one direction and one in the other, and all should be cut 
back to eight buds. 

‘ The Kniffin System —The simplest and most satis- 
MG rare ie aheu Bice nara ote factory method of training the grape is by the Kniffin system. 
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The fruiting arms are tied 
to the wires in the spring 
and the new shoots as they 
come out are allowed to 
hang down. 

To grow the best fruit, 
whatever system is used, 
the vines should be fre- 
quently cut back and 
renewed. Some prefer to 
renew all the canes each 
year, starting all of them 
from the main trunk of the 
vine, while others renew 
but once in two years. 
The two methods are 
shown in the illustrations. 
Fig. 51 shows a vine as it 
appears before pruning. 
At a, a, in the same illus- 
tration, are shown the 


Fig. 51. 
(Taft.) 
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Training the grape: Vine on eotuae trellis, 
system. a, Points for pruning for complete renewal ; 


showing four-arm Kniffin 
b, method of tying. 


eight cuts that would have to be made to renew the entire vine, under the four-arm Kuiffin system. 


Fig. 52 shows the same vine pe and with the arms tied to the wires. 


Figs. 53 and 54 illustrate 
the same points when but two arms 
are renewed and the others are cut 
back to two buds each. 

Whatever the method of pruning 
or training, one should endeavor to 
leave about forty buds upon each 
vine, and these should be as near 
the main trunk as possible. 


PRUNING THE RASP- 
BERRY AND BLACK- 
BERRY 


The stems of these fruits are 
biennial, growing oue year and 
dying after fruiting the uext sum- 
mcr, new canes appearing from the 
roots each spring. When the new 
eaues of black raspberries and 


Fic. 5%. Training the grape: Four-arm system, pruned and tied. (Taft.) blackberries reach a height of from 
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3 to 4 feet, according to the va: 
riety, they should be pinched 
off. The old canes, and all but 
five or six of the new oues, 
should be removed in August. 
The following spring the side 
shoots should all be cut back 
fo about 10 inches, and all 
caues that were not cut back 
the previous summer should be 
cut to 3 feet. 


PRUNING CURRANTS 
AND GOOSEBERRIES 


Five or six of the old shoots 
should be allowed to grow, 
besides two or three youug 
ones. After the canes are four 
or five years old they should be 
cut out, If the growth of the 
branches is strong, they should be cut back one-half, and the tips of the new canes should be 
cut off. 


Fie. 53. Kniffin system of training the grape, showing two arms renewed 
and others cut to spurs. (Taft.) 


PRUNING THE 
QUINCE 


The trees should be started 
with a trunk about 1 foot long. 
When grown as a bush it is 
difficult to keep out the grass 
and weeds. while if there is a 
long trunk it is often injured 
by borers. The pruning is the 
same as for the apple, thinning 
out the head as needed and cut- 
ting back all long shoots. 


PRUNING THE 
ORANGE 
When set out, the trees 
should be headed back to a 
height of about 4 feet, and 
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branches should be allowed to form so that the head will be about 2 feet from the ground. To 
prevent sun-scald it is often well to let all shoots above the bud grow the first year. The weaker 
branches should be cut out, if the head is too thick, and the strong shoots should be headed back. 


PLANTING AND TILLING THE ORCHARD 


After the soil has been thoroughly prepared the trees shoul] be planted. Ordi- 
narily the spring is the best time for plauting all tree fruits, but for hardy varieties, 
upon well-drained soil, the fall answers fairly well if the trees are well banked up. 
The land should be laid off, either with a corn marker, or by means of a line or wire, 
with the places at which the trees are to be set marked upon them.’ The first 
method is the quicker, and if one does it carefully, setting stakes at the intersec- 
tions where the trees are to stand, there will be little difficulty in correcting any 
slight errors that have been made. 

The holes should be dug large enough to receive the roots of the trees without 
bending, the surface soil and subsoil being put in different piles as taken out. The 
tree should be set a little deeper than it was in the nursery and the surface soil 
should be scattered over the roots. As soon as every space has been filled among 
the roots more soil should be added and should be firmly packed, either with the 
feet or with wooden tampers. The soil from the bottom of the hole should he 
placed on top and the surface left without packing. 

Care chould be taken in handling the trees that the roots be not exposed either 
to the sun or to drying winds. If they can not be planted at once they shonld be 
heeled in, covering the roots with moist earth, aud packing it well about them. 

Tf the soil is fairly moist when the trees are planted, they will not require water- 
ing, but if the soil is dry and the weather hot, it will be well, after covering the 
roots with soil, to fill the holes with water, putting in the remainder of the soil after 
the water has soaked away. 


CULTIVATION FOR ORCHARDS AND FRUIT GARDENS 


For the first year after the trees and fruit plants have been set, some hoed crop 
can be grown between them. It should be one that requires cultivation np to the 
first of August and that does not require the stirring of the ground to harvest it 
during August or September. Tomatoes, squashes, melons, corn, and late potatoes 

-answer very well. The cultivation should be frequent, and, if the weather is dry, 
the soil about the trees should be hoed occasionally to keep a erust from forming. 
Most orchard trees will admit of growing some crop between them a second year, 
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but it will hardly pay after that time, except in the case of trees planted more than 
20 feet apart. The injury to the trees and the increased labor of cultivating the 
orchard will be more than the value of the catch-crop. 

Orchard Tillage Implements— Under average conditions it pays to 
cultivate all kinds of fruit trees after they come into bearing, In the spring, a 
cutaway or disk-harrow is desirable ; after that a spring-tooth harrow is to be pre- 
ferred, and after the weather becomes dry a spike-tooth harrow or weeder may be 
employed. In a wet season, when the growth has been strong, young trees need 
not be worked after the middle of July. In dry seasons, and when trees are bearing 
full crops of frnit it is generally best to keep up the cultivation into August. 

Cover Crops for Orchards —At the last cultivation some cover crop 
should be sown. In some sections, when the seeding can be done in July, 15 
pounds of Mammoth or Urimson clover will bring excellent results. If not too far 
north, cow-peas and winter vetches also give good satisfaction. The former does 
best if sown in drills 2 feet apart early in July and cultivated once or twice. For 
early August, Canada peas and either barley or oats do well in the Northern States. 
After the middle of August it will be better to rely on either buckwheat or oats, 
the latter being the choice of the two. 

A good cover crop will hold the snow and fallen leaves, and will lessen the 
depth of the frost and the alternate freezing and thawing, thus often preventing 
the root-killing of the trees. All of them provide a considerable amount of 
humus, when turned under in the spring, and the clover, and other legumes leave 
in the soil a considerable amount of nitrogen that they have taken from the air. 
The use of crops like oats, that winterkill, have an advantage in serving as a 
mulch in the spring, and, by conserving the water and keeping down the weeds, 
making it possible to postpone the working of the land for several weeks longer 
than would be desirable if it were bare, or covered with some growing crop. 
After turning under one or two cover crops the soil becomes spongy and friable, 
and is much better able to resist drought than soils that have had no cover. 

Oats may be sown in August between the rows of currants, grapes, raspberries, 
and blackberries, and will serve a very useful purpose. When used among straw- 
berries the sowing should be delayed until September Ist. 

The only exceptions that are commouly met with — cases where it is not best to 
cultivate orchards—are: (1) Pears grown upon rich, moist land, and subject 
to blight ; (2) sweet cherries, on similar land, where the rank growth is injured 
by the winter; (3) apples, under the same conditions. When trees are grown In 
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sod it will be necessary either to use stable manure or to cut the grass and leave it 
on the ground to decay, so furnishing plant food and acting as a mulch. 


FERTILIZERS FOR ORCHARDS 

If a soil is in proper condition for planting the trees, it will generally contain 
plenty of plant food to supply them until they come into bearing, unless catch crops 
have been grown between the rows, when some fertilizing material will be reqnired. 

When it can be readily obtained, decomposed stable manure is the best fertilizer 
for fruits of all kinds. However, as farmyard manure contains a surplus of nitro- 
gen, it will often be found most economical to supplement it with some form of 
commercial fertilizer. When unleached, hardwood ashes, free from refuse, can be 
secured for $5 a ton, they will be a cheap source for potash or phosphoric acid. 
Otherwise the best source of potash will be found in muriate of potash, and of 
phosphoric acid in acid phosphate or ground bone. 

The amount of each of these required will vary with the age and condition of the 
trees and the nature of the soil. Of stable manure from 20 to 40 tons per acre could 
be used. If nsed with 50 to 100 bushels of wood ashes the amount could be reduced 
one-half, and the same reduction could be made for 200 pounds of muriate of pot- 
ash and 500 pounds of acid phosphate. When a complete fertilizer,’ to be used 
without manure, is needed for an acre of bearing orchard, good results will gener- 
ally be secured from 100 to 200 pounds of nitrate of soda, 200 to 300 pounds of 
muriate of potash, and 500 to 700 pounds of acid phosphate. 

The manure should be scattered broadcast during the winter, or early spring, 
and the commercial fertilizers can be sown in the spring at any time before the 
ground is worked. If sown in the winter time there would be but little loss, except 
of nitrogen from the nitrate of soda. 


SUBSEQUENT CARE OF THE ORCHARD 
THINNING FRUIT 
If from one-half to three-fourths of the fruit on a tree is removed soon after it 
sets, the remainder will often bring more than when all of it is allowed to grow. 
This is especially true of peaches and pears and, under certain conditions, of plums 
and apples. The development of the seeds is what draws most heavily upon the 
trees and the soil, and when the number of the fruits is lessened, the quantity of 
fruit produced in a given season will often be as great as when all are allowed to 


; ie va which contains all the essential elements — nitrogen, phosphoric acid, and potash — likely to be lacking 
n the soil, 
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remain, while the chances for a crop the following season will be much better. 
Even though the amount of fruit is less, its value per bushel will often be from two 
to four times as great, so that the expense for thinning will be repaid several times 
over. Really the cost of thinning is no large item, as when all of the fruit is left 
npon the trees it has to be picked in the end, and it takes longer to place it in 
baskets than to drop it to the ground. 


In the case of the peach and grape, which produce their fruit on the wood of the previous year’s 
growth, much of the thinning can be done by heading back the branches and in this way lessening 
the number of fruit buds upon the tree or vine. It is never safe, however, to rely eutirely upon 
this, and, if too many fruits sct the smaller ones should be removed after danger of dropping is 
over. Large varieties of peaches can often be thinned with profit so that the fruits stand 8 or 10 
inches apart, when the trees have numerous branches, aud 4 to 6 inches is none too much for the 
smaller kinds. 

The pear can generally be improved if only one fruit is left upon a spur, and the same is true 
of the large varieties of plums. For the smaller kinds it is better to rely upon pruning to thin the 
fruit, and then feed and cultivate the trees so that they can bring the fruit to its full size. 

Young apple trees can often be thinned to advantage, but it will seldom pay in the case of large 
trees. Raspberries, currants, and other bush fruits may be headed back to advantage, thus thin- 
ning the fruit in the same way, and with marked effect on the size. 


SPRAYING FOR INSECTS AND DISEASES! 


The injury done to fruit trees by noxious insects and fungous diseases has 
become so great that it is quite impossible to grow fruit to the best advantage with- 
out resorting to spraying to hold the various pests and blights in check. 

Under ordinary conditions the insects that do the most harm are those that eat 
the leaves or fruit, and for all such a cheap and effectual remedy is at hand in paris 
green, white arsenic, green arsenoid, and other forms of ursenic. Nearly all the 
fungi which attack fruit trees are found also upon the fruit and foliage, and can 
generally be held in check by the use of Bordeaux mixture and other preparations 
into which copper sulphate enters. Both of these remedies may be combined and 
the treatment may be made for insects and diseases in one application. 

Fungi multiply by means of spores, wu simple form of seed, which germinate in moisture on 
the surface of plants and grow down into the interior. Ifa thin film of Bordeaux mixture, or of 
almost any salt of copper, can be spread over the foliage and fruit the germination of the spores 
can be prevented. From this it can be seen that the treatment for fungi must be preventive, as it 
will have but little effect if the fungi have gained entrance to the plants. 

The same directions for the application of insecticides and fungicides answer for all fruits. 
The treatment should begin in the spring, before the buds open, using Bordeaux mixture combined 


1¥For specific directions for combating the various insects and diseases injurious to fruits, see page 137 et seq. 
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with an arsenite. As soon as the fruit has set the application should be repeated. Another treat- 
ment is generally desirable in two or three weeks, and for late varieties of apples, peays, and plums 
a thorough spraying in the latter part of July is often worth while. 

To be effectual the materials should be applied so as to reach all parts of the plants in a mist- 
like spray. For this a pump capable of maintaining a pressure of 70 pounds to the square inch is 
needed. It should be equipped with one or two lines of hose, an equal number of extension rods, 
and triple or quadruple nozzles. With a large and powerful pump three men can spray from 300 
to 1,000 trees in a day, according to the size of the trees and the convenience of the supplies. 


The first effect of spraying is to secure a healthy and uninjured foliage throngh- 
out the season. This makes it possible for the trees to develop their fruit and 
make a satisfactory growth. Of little less value is the benefit to the fruit by pro- 
tecting it from insects, rot, and scab, and making it possible for it to reach its full 
size, in perfect form and without blemishes. 


RENOVATING OLD ORCHARDS 


Trees are often found which, although in full vigor, are unproductive. While 
this is sometimes due to location, or to the nature of the varieties, it frequently 
occurs in orchards that were at one time productive, and that seem to have proper 
surroundings. For such trees a treatment consisting of cultivation, manuring, 
pruning, and spraying, along lines previously outlined, will generally have a bene- 
ficial effect. 


If in sod, the land should be plowed, harrowed during the early part of the season, and then 
sown to some cover crop. The dead branches should be taken out and, if the heads are too thick, 
some of the smaller limbs can be removed. When the twigs are very weak, with small buds, it 
will often be well to head them back. Generally the cutting off of three or four years’ growth at 
the ends of the branches will suffice, but in some instances the pruning may be even more severe. 
This treatment is especially advantageous for old apple and peach trees, For peach trees, especially, 
the severe heading back of the old trees that have been grown without pruning will often result in 
renewing them. The main branches will thicken up, making them less likely to break down, and 
a new head will be formed. If done in years when the fruit buds have been killed, nothing will 
be lost while much may be gained. Stable manure will be especially valuable for old apple orchards 
and can be used in large amounts with profit, and the same is true of wood ashes. 

Spraying should by no means be neglected. Sometimes this alone has sufficed to bring trees 
into bearing, and has secured large crops of fine fruit, but for the best results it should be com- 
bined with pruning and manuring, and in most cases the orchards should be cultivated, 


FORESTRY HINTS 


The average person is more interested in the simple care of the farm wood lot 
than in any more elaborate scheme of forestry. There are two things should always 
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be kept out of the wood lot — fires and live stock. While fire is the more destruc- 
tive to the large trees, the stock do fully as much harm to the young growth, and 
thus both permit the grass to grow and kill the saplings needed to take the place 
of the large trees as they are cut away. 

When a tree reaches its prime it is best to cut it out and give the young trees a 
chance to develop. In doing this care should be taken not to injure the young 
growth. A judicious thinning out of the young trees will often be desirable. 
Enough firewood can generally be obtained to pay for the labor, and the trees that 
are left will be benefited. In the case of trees that will be used for timber purposes 
the removal of the lower branches will improve their quality for lumber. 

While it will not be profitable in all sections to go into the growing of a forest 
by transplanting trees or scattering seeds, there are many places where a wind- 
break can be put out to advantage, or where waste pieces of land can be used for 
growing forest trees. While good results can often be obtained with nut-trees and 
others with large seeds, by scattering them in the fall and plowing them in, it will 
generally be most satisfactory to first grow or purchase seedlings and transplant. 
Unless a large number are needed it will be cheapest to purchase them, as they can 
be obtained at a low price. 

The selection will depend upon the location. Thus, upon the prairies of the 
Central West, the catalpa will be found desirable, as it grows rapidly and is in 
demand for posts and ties. The black walnnt also does well there. Farther north, 
the yellow locust offers many advantages for the same purpose. One good thing 
about this tree is that when cut down sprouts start and very quickly grow into a 
tree. ‘The white pine, Austrian pine, and European larch are also promising 
timber trees. 

The trees should be planted about 5 to 6 feet apart each way upon land that 

‘has been plowed, and should be cultivated often enough for two or three years to 
keep a sod from forming. After that the only care will be to thin them out as they 


need it and to keep out fires and live stock. 
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PUBLICATIONS ON FRUIT CULTURE AND FORESTRY 


APPLE CULTURE, FreLD Norms on, By L. H. Bailey, Jr. Orange Judd Oo, N.Y... & .7 
Aprie, How to Grow Farmers’ Bulletin 113. United States Department of Agriculture —— 
BiecLte Berry Boox. By J. Biggle. American Garden Co., N.Y. . -50 
BuLgs AND TuBERous-Rootep Puants, By C. L. Allen. Orange Judd Co, N. Y. - 1.50 
Busi Fruits. By F. W. Card. The Macmillan Co., N.Y. : ; 1.00 
CaLirorniA Fruits, Tne, AnD How to Grow Tuem. By Edward J. Wickson, Pacific 
Rural Presa, San Francisco (1899) . : : 2.50 
A special treatise on varieties and methods in local favor. 
Care Cop CRANBERRIES. By James Webb. Orange Judd Co., N. Y. 40 
CIDER MAKER's ILanpgoox. By J. M. Trowbridge. Orange Judd Co., N.Y. . . 1.00 
Country Homes, Brautiryine. By J. Weidenmann. Orange Judd Co., N. Y. 10.00 
CRANBERRY CULTURE. By Joseph J. White. Orange Judd Co., N.Y. . : . 1.00 
Cross-BREEDING AND Hypripizino. By L. H. Bailey. The Macmillan Co.,N.Y¥. . . —— 
Dauia, CuLTiIvaTion or. By Lawrence K. Peacock. LZ. HK. Peacoek, Acton, N. J. . .380 


Evo.ution oF Our Native Fruits, Tur. By L. H. Bailey. The Maemiilan Co, N.Y.. 2.00 
Discusses at length the origin and development of the fruits peculiar to North America. 


FLoricuLturn, PracticaL. By Peter Henderson. Orange Judd Cv., N.Y. 
Fioripa Fruits. By Helen Harcourt. J. P. Morton, Louisville, Ky. 
FLOWER GARDEN, Tue Beautirut. By F.S. Mathews. W. A. Burpee & Co., Philadelphia -40 
Forest NURSERY, COLLECTION OF TREE SEEDS AND PROPAGATION OF SEEDLINGS.  Bulle- 


ee 
wa 
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tin 29, Bureau of Forestry. Undted States Department of Agriculture . é 10 
Forest Puantine. By H.N. Jarchow. Orange Judd Co., N. Y. 1.50 
Forestry, OuTLines oF. By E. H. Houston. J. B. Lippineoit & Co., Philadelphia 1.00 


Forestry, Practica. By Andrew 8. Fuller. Orange Judd Co., N. Y. 


ForREstRY, PRIMER OF (Part I.) Bureau of Forestry. United States Department of Agri- 
eulture . 2 See Pema a Meese ae eR, : : . 85 


Forestry ror Farmers. Farmers’ Bulletin 67. United States Department of qriculture —— 
Fruit Cutture. By W. ©. Strong. Rural Publishing Co, N.Y. 2... — 
Frurr Cutturist, Tue American, By John J. Thomas; revised by William H. 8. Wood. 


_ 
q 
Oo 


William Wood & Co.,N. Y. (1897) 2... 2.50 
An elaborate treatise on fruit propagation and see wath donmereneaei e siete ou var Hietiee: 
Fruir GARDEN. By P. Barry. Orange Judd Co., N. Y. (1888) . . . 1.50 


Treats of the various operations of fruit culture, the prevention of idisease at: insect 
ravages, and the harvesting of the crop. 


Fruit Grower, Practican. By 8. T. Maynard. Orange Judd Go,N.Y.. . . . -50 
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Frurr Grow1ne, THe PRINCIPLES or, By L. H. Bailey. The Meemillin Oo., N.Y. (1898) $1.25 


Contains, in addition to exhaustive treatment of the subjects of the propagation and man- 
agement of fruits, a highly valuahle chapter on harvesting and marketing the crop. 


Frurr Pacxagrs. Edited by E. C. Powell. Ruzail Publishing Co., N.Y. 
Fruits axnp Frurr TREES oF AMERICA, THRE, By A. J. Downing. John Wiley & Sons, 
NeoYc(1881), en 4 ; ua ci oa 5 00 


GARDENING FOR PLEASURE. By Peter Henderson. Orange Judd Co., N.Y. 


- 1.50 
GARDEN Maxine. By L. H. Bailey, aided by L. R. Taft, F. A. Waugh, and Ernst Walker. 
The Macmillan Co., N. ¥. (1901). a mee ees Sarre. — 
_ Along with chapters on ornamental and vegetable gardening, this volume has a 45-page sec- 
tion on fruits for the home place. 
GRAPE CULTURIST. By A. 8. Fuller. Orange Judd Co, N.Y... P 1.50 
GRAPE GROWERS’ GUIDE. By Wm. Chorlton. Orange Judd Co., N.Y. : Peet) 
GRAPE-GROWING AND WINE-MAKING, AMERICAN. By George Husmann. Orange Judd 
Oo, N.Y. - z ‘ 6 Dee oe Paes Sal 1.50 
GRAPE-GROWING IN THE SouTH. Farmers’ Bulletin 118. United States Department of 
Agriculture ae : ; - : : : 
GRAPE-TRAINING, AMERICAN. By L. H. Bailey. The Maemillan Co., N.Y. fares) 
Hepces, W1NDBREAKS, SHELTERS, AND LIVE FENCES. By E. P Powell. Orange Judi 
0o., N.Y. ae : 33) teh g : ach ye 50 
HorTIcULTURE, ANNALS OF. By L. H. Bailey. Orange Judd Co., N Y » . 1.00 
HORTICULTURE, CYCLOPEDIA OF (4 vols.) By L. H. Bailey. The Macmillan Co., N.Y. . 20.00 
Horticuttunrists’ RuLE Boox. By L. H. Bailey. The Macmillan Co., N.Y. . » 
A compendium of rules, practices, recipes, and figures likely to be of use to the horticulturist. 
Hotse Piaxts anp How To SuccrrD Witn THEM. By Lizzie Page Hillhouse. Orange 
Judd Co., N.Y. olay v4 Se Soares 1.00 
IRRIGATION FOR THE FARM, GARDEN, AND ORCHARD. By Henry Stewart. Orange Judd 
Co., N.Y. sus xt * : ; 3 1.00 
LANDSCAPE GARDENING. By F A. Waugh. Orange Judd Co, N.Y. F 50 
MAPLE SUGAR AND THE SuGAR Busu. By A. J. Cook. A.J. Cook, Claremont, Cal. 35 


MaRKETING Farm Propuce. Farmers’ Bulletin 62. U.S. Departmentof Agriculture. . —— 
Nursery Boor, THE. By L. H. Bailey. Vhe Muemillan Co., N. Y. (1900), and Orange 
Judd Co., N. Y. es - 1.00 


A practical treatise on the multiplication of plants — by seedage, separation and division, lay- 
erage, and cuttage, with a full discussion of graftage, a nursery list, and a glossary. 


Net CuLTuRE IN THE UNITED StaTEs. Division of Pomology. United Stutes Department 


of Agriculture . Beas Bo hs . 380 
Nour Cuiturnist, THE, By Andrew 8. Fuller. Orange Judd Co., N. Y. 1.50 
Orcurp CULTIVATOR’s GUIDE Boox, THE AMATEUR. By H. A. Burberry. Blake & a 

o 


Mae Kenate, Liverpool, Eng. 
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ORNAMENTAL GARDENING FOR AMERICANS. By Elias A. Long. Orange Judd Co., N. Y. $1.50 - 


Ostzr CuLture. Bulletin 19, Bureau of Forestry. United States Departinent of Agriculture 
Peacn Cutture. By J. A. Fulton. Orange Judd Oo., N.Y. . eee oe 
Preach GRrowine FOR MARKET. Farmers’ Bulletin 33. United States Department of Agrt- 

culture rae ee erat ‘ oY ai ee ee 
PEAR CULTURE FoR Prorit. By P. T. Quinn. Orange Judd Oo., N. Y. 


PeRsimmons (Experiment Station Work, XIII.) Farmers’ Bulletin 107. United States 
Department of Agriculture . : 


PINEAPPLE GROwING. Farmers’ Bulletin 140. United States Department of Agriculture 
Puant-BREEDING, By L. H. Bailey. The Macmillan Co., N. Y. 


Discusses variation, pollination and crossing, and the origination of garden varieties, with 
detailed directions for crossing. 


PLANT CULTURE, PRincipLes or. By E. 8. Goff. £. S. Goff, Madison, Wis. 


PLANTS AND GENERAL HoRTICULTURE, HanpBooK or. By Peter Henderson. Peter 
Henderson & Co., N. Y. . 


PLANTS, THE PROPAGATION OF, By Andrew §. Fuller Orange Judd Co., N. Y. 
Puiums AND PLuM CULTURE. By F. A. Waugh. Orange Judd Co., N. Y. 
Prunine Boor, Tue. By L. H. Bailey. The Macmillan Co., N. Y. (1897) 
Quince CuLTuRE, THE. By W. W. Meech. Orange Judd Co., N.Y. 


RECOMMENDED FRUITS, AMERICAN POMOLOGICAL SOCIETY’s CATALOGUE OF. Bulletin §, 
Division of Pomology. United States Department of Agriculture 


Rose, Tne. By H. B. Ellwanger. Dodd, Mead & Co., N. Y. 

Rosz, Tue. By Samuel B. Parsons. Orange Judd Co., N.Y. 

Rosk CULTURE, SECRETS oF, By W. J. Hatton. W.J Hatton, Riverdale, N. Y. 
SMALL Fruit Cutrurist. By Andrew §. Fuller. Orunge Judd Oo., N.Y. 
SPRAYING OF PLANTS, By E. G@. Lodeman. The Macndtlin Co., N. Y. (1896) 


Written as a nniversity thesis, this treatise goes more deeply into the history of spraying 
methods, solutions, and devices than is needful for the majority of orchardists, but the bulk of 
the matter is specific and easily availahle. 

STRAWBERRY CuLTuRE, ABCor. By Terry. A. JZ Root, Medina, O. 
STRAWBERRY CuLTURIST. By Andrew 8. Fuller. Oriuuge Judd Co., N.Y. 


SURVIVAL OF THE UNLIKE, THE. By L. H. Bailey. The Meemithin Co., N.Y. 
A collection of evolution essays suggested by the study of domestic plants. 


TIMBER AND ITS Diseases. By H. M. Ward. The Meenitiun Co.. N.Y. 


TueE-PLANTINO, PracticaL. Bulletin 127, Bureau of Forestry. United States Depurt- 
ment of Agriculture Ne: ‘ ! ny et ot 

TREES OF THE NoRTIERN UNITED Srares. By A.C. Apgar. Amerieun Book Oo , N.Y. 

Wixpow FLowEr Garpen, Tne, By Julius J. Heinrich. Orange Judd Co., N.Y. 
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Important Injurious Insects and Diseases Affect- 
ing Field Crops, Fruits, and Shade Trees’ 


By E. 8. G. Trrus, M.S. 
Field Assistant to the State Entomologist of Illinois 


INTRODUCTORY 


Clean Culture — Prevention is better than cure. Scientific tillage must 
include measures calcnlated to minimize the ravages of insect pests and plant 
diseases. Indeed, with not a few of the farmer's worst scourges preventive meas- 
ures are the only successful ones, and in every case, when thoroughly carried out, 
they are the most efficacious. 

One has only to walk through the fields in fall to find noxious insects hiber- 
nating in the stubble, and to be convinced of the necessity of clean cultivation. 
Clean the fields thoroughly after harvest, leaving a few rubbish piles to serve as 
shelter for hibernating pests. Burn these before winter opens, and the insects 
concealed therein will not have to be fought in spring, when the young crop is 
trying to grow. Destroy weeds and volunteer plants along with other refuse; cut 
out those around the fence corners and along the ditches, even going out into the 
road to destroy them. Burning over stubble gronnd is an effective precaution. 
Deep fall plowing kills many insects and buries many more, and proper drainage 
will keep other insects from multiplying. Wise tillage and careful fertilization 
often enable plants to withstand injuries that otherwise might prove fatal. 

Rotation of Crops is one of the most, if not the most, important factor in 
insect control. It should be carried on in such a manner that no single crop nor 
any two crops closely related botanically shall be grown continuously on the same 
land. 


1 The anthor of this section desires to acknowledge eases; to Prof. J. C. Blair, for the loan of the photo- 
the kinduess of Dr. S. A. Forbes, State Entomologist of graph of a bitter-rot canker, elsewhere reproduced; and 
Minois, for the loan of many of the illustrations and for to Dr. George William Hil, Chief of the Division of Puh- 
numerous other favors. He desires also to express his | lications, United States Department of Agriculture, for 
obligation to Dr. T. J. Burrill, Kotanist of the University | several illustrations. 
of Illinois, for aid in treating the subject of plant dis- 
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Insects: Life Histories and Habits— Intelligence on this subject 
is indispensable to profitable farming. It will often enable one to choose the best 
time for planting, and will aid in determining the value of trap crops and in cor- 
rectly timing all economic measures. Study the insects you combat, for it means 
economy of insecticides and time, and increased value of crops. 

Some pests, the gnawing and biting insects—as the larve of butterflies, of 
moths, and of saw-flies, and both larve and adults of beetles and grasshoppers — 
devour the substance of the leaf — the plant tissues themselves ; others, the sucking 
insects— as the young and the adults of the squash-bug, the leaf-hoppers, and the 
plant-lice — tap the plant with the beak and thus extract its juices. To kill the first 
class, aim to cover every part of the plant with an arsenical poison; so surely cover- 
ing it that the insect must eat it and die, or leave it and starve to death. To kill 
sucking insects is a harder task. Try by spraying to drench them with some con- 
tact insecticide, as kerosene emulsion, whale-oil soap,’or one of the scale washes. 
Each one that gets a coating of the spray over it soon smothers to death, for they 
breathe through little spiracles along the sides of the body. 

Fungi— Insects either destroy or seriously damage the plant, or else they 
impair its vitality and affect the quality of its product, be it fruit or grain. Fungi, 
however, kill the plant by choking it to death. The purpose of spraying against 
fungi is to arrest the growths that are filling up the respiratory organs of the 
plant. The secret of success is to spray thoroughly and at the right time, as in 
treatment for insects. 

Location of New Orchards— Do not make nse of old orchard ground, 
for it may be filled with disease. Set trees at a distance from the farm boundary, 
for your neighbor may not be careful to control the insects in his orchard, and you 
would suffer thereby. Be gure that the stock you set out is free from disease and 
insects. Better destroy it than be obliged to fight some new pest for years to come. 

Beneficial Insects— While it is always well to be on the lookout for 
injurious insects and find a way to destroy them, the farmer should also learn his 
friends among the insects. Without the beneficial insects, all our Paris green 
sprays and our methods of preventing injury by the handling of our crops would 
avail little. It would be next to impossible to prevent the enormous increase in a 
few short years of the injurious species, were they not checked by the ladybirds. 
the lace-winged flies, the syrphus-flies and the ground-beetles, to say nothing of 
the myriads of minute parasitic enemies that are continually prey ing on the 
remainder of the insect world. = 
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The ladybirds are entitled to first rank as bene- 
ficial insects, for almost all the beetles and their larva 
in this large family feed on plant-lice and scale- 
insects. Two of the most efficient forms are illus- y 
trated in Figs. 55 and 56. The many-spotted one Fie. 55. Thirteen-spotted Ladybird 
feeds on plant-lice ; the other, on scale-insects. Sic ai al 

Besides these little beetles there are also the larvee 
of some flies that feed on plant-lice, one of which, 
the syrphus-fly, may be seen in Fig, 5%. 

The larve of the lace-winged flies (Fig. 58) are oh se 
among the most voracions of feeders, and while they he Shen. ets a 
destroy many plant-lice and psyllids they by no Piles 
means confine their attention to such small insects, 
but feed on large leaf-feeding larve and their pupe. 

The cutworms, tomato worms, corn worms, and 
many other of the larger destructive larve have a rae 
relentless enemy in the shape of the fiery gronnd- © 
bectle (Fig. 59), so named because of its gold-dotted ¥#* 5 Syrphusfly, aduit and larva. 
wing-covers. The larva of this beetle has strong, prominent jaws, and when once 
they are set in the body of a victim there is no chance of escape. They will 

j attack insects several times 
their size and come from 
the combat victorious. 
Nearly all of the ground- 
BL ESL ee beetles are beneficial. 


J 


.: 
Nf 


® 
Fig. 58. Lace-winged Fly (Chrysopa oculata): a, eggs: b, larva; d, same, Fic. 59. Fiery Ground-beetle (Calo- 


i i i beetle and larva. 
feeding on a pear-psylla; e, cocoon from which the adult (f) h soma calidum), 
emerged: 9s Hee of. adult enlarged. (Slingerland.) es (After Riley.) 
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There are also many insects that lay their eggs on larve of other species ; when 
the young hatch they work their way inside and feed on their host. More are prob- 
ably killed in this manner than in any other ; some parasites living in eggs, some in 
larve, and others in the pupew. These parasitic insects are usnally delicately formed 
in the adult state, having transparent wings and often being brilliantly colored. 

Birds and Agricultwre — The relative benefit and injury received by the 
farmer from some of our common species of birds varies according to circumstances ; 
yet in some cases the injury done to growing crops, or the protection against 
insect pests afforded, is so positive as to admit of no question. Take, for instance, 
the crow-blackbirds and the crows. They work both positive injury and positive 
advantage to the farmer, and so long as they are not overabundant it is likely that 
they are worth more than they cost. If too numerous, of course their numbers 
must be reduced. Then, again, take the diet of nesting birds — almost exclusively 
animal: It has been estimated that the passerine (sparrow-like) birds of Eastern 
Nebraska, by their destruction of locusts in the nesting season, save crops to the 
value of $1,744 a day. 

The United States Department of Agriculture declares the following twenty-five 
species of birds decidedly bencficiul und worthy of the fullest protection because 
of their consamption of insects, reptiles, rodents, and noxious weed seed: Marsh- 
hawk, Swainson’s Hawk, Ferruginous Rough-leg, Squirrel-hawk, Sparrow-hawk, 
Robin, Bluebird, Chickadee, House-wren, Rose-breasted Grosbeak, Song-sparrow, 
Chipping-sparrow, Tree-sparrow, Baltimore Oriole, Meadow-lark, Flicker, Downy 
Woodpecker, Hairy Woodpecker, Black-billed and Yellow-billed Cuckoos, Barn 
Owl, and the Long-eared, Short-eared, Barred, and Screech Owls. 

Five are distinctly injurious and should be destroyed, viz., the English Sparrow, 
Duck-hawk, Goshawk, Cooper’s Hawk, and the Sharp-shinned Hawk. 


INSECTICIDES 
ARSENICAL POISONS FOR BITING INSECTS 


Paris Green, London Purple, Scheele’s Green, Paragrene, and Green 
Arsenovid are all arsenicals of the same general character, Puris green is composed of arsenic, 
copper, and acetic acid; Scheele’s green is said to contain no acetic acid, is more easily applied, 
and, like Paragrene, remains in suspension longer ; while Zonden purple and Paragrene need more 
lime added to prevent foliage burns. 

For Spraying — Make a thin paste of the arsenica] substance used, by adding a small quantity 
of the poison to a small quantity of water and freshly slaked lime in same quantity. Strain this 
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into a spray tank, and add water in the proportion of 100 to 300 gallons to each pound of poison. 
Apply the stronger mixtures to resistant foliage, such as the potato. For the apple, use 150 gal- 
lons to cach pound of poison. 

Never spray fruit trees when in bloom, lest bees be poisoned. 

For Dry Uss — For vegetables soon to be uscd for food, mix poison with 100 times its weight 
of plaster of Paris, flour, or lime, and apply lightly. Dust garden crops with poison from a bel- 
lows or bag. For low field crops, place in bags hung at ends of a pole and carry through field on 
horse or mule back. See under Cotton Worm. 

Combined Mixture: Bordeaux with Paris Green or Other Arsenite — 
Prepare Bordeaux mixture in the usual way (sce Fungicides) and add to it the poison to be used. 
In this combination the Bordeaux mixture simply takes the place of the water in the Paris green 
and other arsevical solutions. 

Arsenite ot Lead — Least caustic of all arsenites in its effect on foliage. Remains in 
suspension and adheres to foliage much better than ordinary arsenites. May be bought at from 
15 to 18 cents per pouud. Prepare as follows: Combine 3 parts of arsenite of soda with 7 parts 
of acetate of lead, dissolving each in water separatcly and then pouring together. They unite 
readily and form a white precipitate. May be used much stronger than any other arsenite on 
foliage. 

Arsenite of Lime —This is a cheap insecticide, and does not burn the foliage, because 
the amount of arsenic is under perfect control. It is made by boiling together, for 45 minutes, 


Put this in a tight vessel marked POISON. Before using, stir thoroughly, and use one quart of 
solution to a barrel of water. 
Poison Fixative — To make poisons adhere to cabbage, etc.. 
Pulverized vesin 3. cceine feos er ncs isos tec ceciccs ccm eties tease st rshutevedoteywiussadeee 
Concentrated ye 2. dos. Ae fact adel ecwene desu sine eee ak Sinen ee Ace teeta te tat aad 


Fish-oil, or any cheap animal of] except tallow _... pee ee : 
Waters. 22222 sol isrecihece Se edetemeed ass se cetes peso aaiateeck s aii e eee oeceses 


“Place oil, resin, and a gallon of water in an iron kettle and heat until resin is softened ; add lye 
solution made as for hard soap; stir thoroughly; add remainder of water and boil about two 
hours, or until the mixture will unite with cold water, making a clear, amber-colored liquid. If 
it has boiled away too much, add sufficient boiling water to make 5 gallons.”—Sanderson. In 
using this, dilute 1 gallon of the solution with 16 gallons of water, and add 8 gallons milk of lime 
and a quarter of a pound of any arsenite. 

Poisoned Baits — For cutworms, grasshoppers, etc. 

Green Barr— Dip fresh clover or other green succulent vegetation in a strong arsenical solu- 
tion and distribute in small bunches about infested fields. Cover with boards or stones to keep 
moist ; renew when dry. 

Bran Masu— For grasshoppers make a mash of 1 pound Paris green, or other arsenite, and 
5 pounds bran; sweeten with molasses. For cutworms, army-worme, etc., use 1 pound Paris 
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green to 20 pounds dry middlings or bran, sweetened with 1 quart molasses and mixed with 
enough water to make moist. Drop a tablespoonful of this in a place, along the front of the line 
of march of army-worms ; or at the base of each plant in a field, for cutworms. 


CONTACT INSECTICIDES FOR SUCKING INSECTS 


Kerosene Emulsion — Dissolve 2 pounds whale-oil soap (or hard soap, or 1 quart soft 
soap) in 1 gallon boiling water, add boiling hot, away from the fire, to 2 gallons coal-oil. Churn 
. tapidly by driving the liquid back into itself with a force-pump until the mixture assumes the 
consistency of cream. Use this solution diluted as desired. For 10 per cent. solution add this 
preparation to 20 gallons water. A stronger solution can he applied to plants hefore the buds 
open. 

Whale-Oil Soap — This is a very effective wash against scales, slugs, and many other 
soft-hodied insects. For sammer treatments use 1 pound to 7 gallons water. For winter use, dis- 
solve 2 pounds of the soap in 1 gallon water and apply hot. 

Lime, Sulphur, and Salt Wash, or “California Wash ” — The most effective 
wash at present known for use against the San Jose scale. Prepare as follows: 

Lime: (notislaked):.. 0225.0 ei eccke hee ceed se ete ssepare ee senet oc deees decee es 15 pounds. 


Powdered: sulphur: coche tl ee Sine so oes soe eaietcelos pass Soe ee See 15 
Commonisalth got dosas cee fe wa eeds Sh ee a ea es ok 15) 


Slake the lime in a small quantity of hot water in an iron kettle over a fire, and slowly sift in the 
sulphur while the lime is slaking, stirring constantly. Boil this one hour, or until sulphur is 
all dissolved ; then add the salt and boil 15 minutes longer. Put this solution in spray barrel and 
add sufficient hot water to make 50 gallons. Spray on treeshot. This wash needs to he thoroughly 
doiled, not simmered. If steam heat is available it has been recommended to put the sulphur and 
lime iu a barrel and steam-hoil for three or four hours, adding the salt and boiling a short time 
longer. One and a half pounds of blue vitriol may he used in place of salt. 


GASES AND OTHER INSECTICIDES 


Carbon Bisulphide — This 1s the cheapest and most efficient insecticide for use against 
weevils in granaries and warehouses, and against insects working on the roots of plants. The 
vapor of this liquid is not only highly poisonous but is inflammable and explosive ; hence, Keep fire 
of every kind away from tt. Jt is a colorless liquid, costing about 10 cents a pound, and cau be used 
to advantage in graiu bins, as the vapors are heavier than air and will work down through the 
grain. For this purpose use 1 pound to every 100 bushels of grain, make the enclosure as nearly 
air-tight as possible, and, if necessary, cover grain with blankets. Leave for noé more than twenty- 
four hours, then allow air to enter, For root-lice or other root insects use a teaspoonful to a hole 
made 2 or 3 inches away from the plant, and close the hole with the foot. For ant nests put 
1 ounce in each of several holes made in the hill; then cover with a wet blanket for ten minutes. 

Carbolic Acid Wash —To prevent egg-laying on bark. In a 6-gallon saturated solution 
of washing-soda dissolve 1 gallon soft soap, add 1 pint carbolic acid, mix thoroughly, add enough 
lime to make a thick whitewash, and stir in one-half pound of some arsenite. 
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Hellebore — Apply dry for saw-flies aud other soft-bodied insects. It can also be used as a 
spray — 1 ounce to 2 or 8 gallons of water. 

Pyrethrum (Buhach, Persian Insect Powder) — Not poisonous, in ordinary quan- 
tities, to man. May he used dry by means of a hellows. Thrown about the room in this way, it 
will materially decrease the number of flies. Burn in a room to destroy mosquitoes. Used as a 
spray, 1 ounce to 3 gallons of water. 

Hydrocyanic Acid Gas — The hest agent in use for disinfection or fumigation of nursery 
stock, and for destruction of some greenhouse insects and pests in dwelliug houses, storehouses, 
mills, etc. Diffuses quickly, and is a most deadly poison. 


FUNGICIDES 
Bordeaux Mixture— 
Copper sulphate (blue vitriol)......-...-- 22-2. 222 222-222 nn ee eee eee 4 pounds. 
Quicklime (not air-slaked) Soiree 4 pounds. 
Water toma ke coo. 22252225255 seca acre nse cee egecmoes eee nace ee ele ucsa ese eee abe 50 gallons, 


Dissolve the copper sulphate in about two gallons of water in a wooden vessel, or suspend it 
in a cheese-cloth sack in a large bucketful of cold water. When dissolved, pour the solution into 
the apparatus used for spraying and fill about oue-third full of water. Slake the lime in a small 
quantity of water, and when slaked, stir, adding more water. Strain this into the copper snlphate 
solution. If lime is left after straining, pour on more water and stir it. Repeat this until nothing 
but stone lumps and sand are left. Now add sufficient water to make 50 gallous in your tank. 
Thoroughly agitate the mixture before sprayingit. Bordeaux mixture should be used when fresh, 
and none should be kept over for the next spraying. 

If plants to be sprayed have very tender foliage and there is danger of burning it, use just 
half the above quantity of copper sulphate and lime to the 50 gallons and prepare as before. 
What is sometimes called the ‘*1 to 11 formula” is made in the same way as the first one given, 
but using only sufficient water to make 44 gallons. 

Amwouiacal Copper-Carbonate Solution— 

Copper carbonate 6 ounces. 


Ammonia, about eee ees .- 3 pints, 
Waters it22 2. 22322532 co casas tte cede bossa dy cdae cau eet eas eare aus nowt aeees nae 50 gallons. 


In a wooden pail make a paste of the copper carbonate by adding a little water. Pour into 
this the ammonia necessary to dissolve the copper carbonate — no more — and stir until all is dis- 
solved. Dilute with water and use. 

To MAKE COPPER CARBONATE — Dissolve 10 pounds copper sulphate in 10 gallons of water, 
and 12 pounds of carbonate of soda in same amount of water. When cool, mix the two solutions 
slowly, stirring well. Allow it to stand 12 hours and settle, then pour off liquid. Repeat this 
operation twice, and then drain and dry the resulting powder, which is copper carbonate. 

Copper-Sulphate Solution — 


Copper sulphate--__...--.----.----++ 22-202 eee nee eee cee ee eee eet eee 4 pounds. 
Water, to make _-_----.------------- 2-2-2222 enn nnn nen te cnn 50 gallons. 


Dissolve the copper sulphate as directed in preparation of Bordeaux mixture. This solution 
will injure foliage; use only before buds open, or on machinery and in granaries to disinfect. 
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Formalin — 
For Oats, WHEAT, ETC.—- One pound (1 pint) to 50 gallons water. 
For Potatoes — One-half pint to 15 gallons water. 


Corrosive Sublimate — 
@orrosive-sublimates’:.2.<2802.-..,...¢e02 ccedeues 2h 2e eck Qe Esceee Bae ee etecende 2 onnces. 
WALLER aren Wags Suen wine iai toes De eten Meee somes Senate ARIS S Fhe 2 tes Seema 15% gallons. 


This can be used for potuto scab and disinfection purposes. Label it POISON. 
Bordeaux Wash — To paint over wounds on trees and to wash injuries to limbs. Make 
a mixture as for the carbolic acid wash, adding one half pound blue vitriol in place of Paris green. 


I. FIELD CROPS 
(a) IMPORTANT INJURIOUS INSECTS 


Northern Corn-Root-worm (Diabrotica longicornis, Fig. 60)— From 
Nebraska east to the Atlantic Ocean, but injurious only from Ohio to Nebraska. 
Attacks corn in both larval and adult stages. Eggs laid in carly fall, one to five 
inches deep in the soil and within a few inches of stalks. Hibcrnates in the egg, 
which hatches from June to Angust. At first eats entire root, but later burrows 
under outer layers of larger roots, thus killing them and weakening the support of 
the stalk, causing it to dwarf and produce small ears if on poor land, or to be 


Fig. 60. Northern Curn-Root-worm: beetle, larva, and piece of corn root with larva. (Forbes, 18th Mliuois Report.) 


blown over when on rich loams. Larve are nearly white, with brown head; are 
not quite } inch long, and are nearly cylindrical. Adult beetle is greenish or 
greenish yellow, } inch long, somewhat resembling in form the striped cucumber 
beetle. Larve pupate near the roots in the soil, and adults emerge during the 
latter part of July and in August and feed on corn silks and pollen. Reports 


have been made of several other food plants for the beetles. 
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TREATMENT — So far as known these worms are never injnrious after a crop of the smaller 
grains ; corn crops following these will then be safe for two years. The remedy is, therefore, 
simple — rotation. 

Southern Corn-Root-worm (Diabrotica dnodecempunctata) — Abun- 
dant in Northern and Southern States. Attacks corn seriously only in the South. 
Well known, however, as a squash, melon, and cucumber pest, eating both leaves 
and fruit. Larva has habits very similar to those of the previons species. Beetle 
is larger than the northern corn-root-worm beetle, greenish yellow, with twelve 
black spots on wing-covers. The beetle injures corn by feeding on pollen, silk, 
and unripe kernels. 

TREATMENT — Same as for northern corno-reot-worm. 

Wireworms (Drasterius eleqaus, Melanotus cribulosus, and other species, 
Fig. 61)— Occur in all the states, attacking grasses, grains, and potatoes. The 
wireworms are hard, cylindrical ground worms, feeding npon roots and seeds in 
the ground, and are often very destructive to crops. The beetles, which are nar- 
row, elongate, and usually dark-colored, are generally known as ‘‘snapping-beetles,” 


Fie. 61. Corn Wireworm larva, and beetle. (Forbes.) 


‘“spring-beetles,” or ‘‘click-beetles.” They lay eggs during May or June in grass 
land or wherever vegetation is plentiful, and the larve feed upon roots. They de- 
velop slowly, tuking in many cases two or three years to mature. When mature they 
pupate in the fall, and the adult stays in the pupal case until the following spring. 

TREATMENT — Fall plowing and rotation of crops. Do not plant ccrn or potatoes immediately 
after grass crops. 

Corn-root Webworm or Tobacco Stalk-worm (Cramndus caliqi- 
nosellus) —Eggs laid in grass land in May or early June by small whitish or 
yellowish moths. The young larve form loose silken tubes close to the surface of 
the soil, usually a little below, and thence burrow among the roots and feed upon 
stalk, outer leaves, and crown. The moths emerge by August, and eggs are then 
laid for another brood, which hibernate in the web over winter as partly-grown 
larve. Corn planted on sod land is thus often seriously injured by them. 

TREATMENT — Do not plant on sod Jand, but after some other crop. Late fall plowing or 
harrowing deeply will destroy many of the larve. 
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Corn Root-louse (Aphis maidi-radicis) AN corn states. Presence of 
this plant-louse on corn roots can be detected by dwarfed appearance and yellowing 
and reddening of plant. Lice, found in masses on the roots, are readily recognized 
if an infested plant is pulled up. The nests of the small brown ant, if opened in 
winter, will be found to contain many of the little black eggs of this Aphis well 
eared for by these ants. On appearance of the first smartweed, the ants carry the 
newly-hatched lice to them and place them on the roots. Later, when the winged 
lice appear on these weeds and lay eggs, the ants transfer these to the corn roots. 
Late in the fall the females are housed by the ants in their nests, where the eggs 
are laid. 

TREATMENT — Clean culture, eradication of weeds in early spring, destruction of ant bills in 
late fall, deep fall plowing and harrowing, rotation of crops. 

Larger Cornstalk-borer (Diatrea saccharalis)— Maryland to Alabama 
and westward to Kansas and Oklahoma. Large white, brown-spotted caterpillars 
of this species may be found boring into stalks of corn, especially when young. 
Often occasion large loss in crop. Larva pass the winter in their cells in the tap- 
root of the cornstalk or sugar cane, and transform in early spring. Often make 
several holes in a single stalk, weakening it and causing it to fall. 

TREATMENT— Where corn has been much infested in fall drag off and burn all old hutts and 
stalks. Rotation will materially decrease injury by this insect. 

Corn Bill-bugs (Sphenophorus ochreus, and others, Fig. 
62)—Corn-growing states. Attacks plant by feeding in the 
stalk when young. Adult beetles are hard oval insects with 
stout beak, by means of which they drill holes in the cornstalk 
near the surface of the ground and feed on the interior. As 
the corn continues growing and these leaves open ont, many 
of them have a row of elongate holes across blade, where beetle 
has punctured it while it was rolled up. Beetles feed with the 
head downward. One species (S. parvulus) has been reported 
from Maryland and Nebraska as seriously injuring blue-grass. 
Another (8. rodusteus) has been known to breed in the roots of 
corn. Native food plants of this genus are the grasses, rushes, 
and sedges. 


TreaTMENtT— Where land has recently been broken from swamp or 
marshes, plant at first some other crop than corn, such as flax or potatoes. 


Fia. 62. Clay-colored fs : ‘i 
Bill-bug. Uner bee.) Fall plowing of infested land will teud to drive the beetles to other fields. 
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Corn Ear-worm (Heliothis armiger)— All corn and cotton states, but not 
so destructive in the North as in the South, where it feeds on cotton bolls. It is 
the worst pest of sweet corn, injures tomatoes to an extent, and bores into the buds 
of tobacco. Olive-green moths appear about the time corn is silking and lay eggs 
on the silk. These hatch in a few days, and the young wornis at first feed on silk, 
later working their way down into the ear and feeding on the tender kernels. 
When full grown the worms go to the ground to pupate, and in case of the fall 
brood stay in the cells as pupa until spring. 

TREATMENT—No practical remedy if in corn or tomatoes. Thorough breaking up of corn 
ground in fall reduces their number somewhat. For remedies for attacks on tobacco and cotton 
see under insects affecting those plauts. 

Army-worm (Leucania unipuneta, Fig. 63)— All states. The true army- 
worm is a brownish-white striped caterpillar growing to 2 inches in length, the 
larva of a moth with dull-reddish fawn- 
colored wings, each fore-wing with a 
white spot. They occnr every year, 
but are only rarely so abundant as to 
justify the name. When this happens, 
they advance over the country in vast 
numbers, devouring all grasses and 
grains in their track, usually feed- 
ing by night or in cloudy weather. 
When mature they enter the ground 
and pupate, and a second brood of 
worms appears in September, hiber- 
nating as larve. 

TREATMENT—Clean culture; burn stubble 
in winter; when army is advancing use poi- 
soned baits, scattering them along in front of a 
it; dig ditches to entrap them and then drag Hig sae pana fine 4 ee fie . details; 

a log through to kill them. 

Fall Army-worm, Common Grass-worm (Laphygma frugiperda, 
Fig. 64) — All states, but especially the Central and Southern. Distinguished from 
the true army-worm by dark stripes along each side, separated by a stripe of 
grayish yellow, and also by the fact that the most destructive brood appears after 
August Ist— whence its common name. The worms are especially injurious to 
lawns, but feed on all grasses and cereals and on some garden vegetables. Moths 
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are variable in color: hind-wings are pearly 
white; fore-wings range from dull grayish 
brown to almost black, but always have a 
light spot on upper side near outer edge. 

TREATMENT — Same preventives as for the army- 
worm. Lawns may be rolled in early morning or 
late afternoon, or sprayed with kerosene emulsion 
and then thoroughly washed down with water. 

Hessian Fly (Cecidomyra destructor) 
—All wheat states. Adult fly is a-dark-col- 
ored, two-winged gnat ($inch). Lays eggs 
il in fall on upper surface of wheat leaf, or, 
Fie. 64. Fall Army-worm: larva at left; a, adult in spring, beneath sheath. Maggots burrow 

aa area Oe co a into stem, spring brood remaining in portion 
above ground, fall brood going lower. Ravages are detected by stuoling out of 
wheat, a darkening and broadening of leaves, absence of central stem. and a 
gradnal yellowing and dying of plants. Damp springs favor the insect. Its 
emergence is retarded by drought, so that late sowing may fail as a rem dy after 
summers with little rain. 


TREATMENT — Delay sowing of wheat until after time for the fly to lay its eggs. Farm 
praetice as to date of sowing is in some states as follows - Northern Ohio, September 10th ; Cen- 
tral Ohio, Septemher 25th; Southern Ohio, October 10th; Central Maryland, September 26th 
to October 5th ; Northern Delaware, October 1st; New York, September 20th to 25th ; Michigan, 
September Ist or not until October 1st. Clean cultivation, burning of stubble, rotation of crops. 

Chinch-bug (Blissus leucapterus, Fig. 65) — Especially in 
Southern and Central States, and west to Rocky Mountains. 
One of the most de- 
structive of pests, hav- 
ing doubtless eaused 
more injury to the far- 
mers of the Mississippi 
Valley than any other 
insect attacking grain. 
Theadult bug is black, 

’ with white wings and 
Fie. 65, Chinch-bug: adult at left; «, b, eggs magnified and natural size; c, young 
nymph; ¢, second stuge of nymph; f, third stage; g, fnll-grown nymph; d, h, two dark spots on the 


dj legs; (, beak, throngh which food is taken. Small lines show natural size. i 
(Riley) : fore-wing. In all 


, 
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stages it has a rank, fetid odor. Young bugs are mostly red but vary somewhat 
in the different stages. After wheat harvest it attacks first oats and then corn, 
later in the fall going to wheat again. In migrating from wheat to corn adult 
insects rarely fly. Eggs are laid on the corn, and this brood hibernates when full 
grown, and, coming out in the spring, lays eggs on the wheat stalks. 

TREATMENT — Plow strip around corn field or along side from which attack is expected, 
pulverize the soil very thorouglily, and when bugs begin to migrate make a deep furrow in this 
soil with the steeper side toward the corn. Ona hot day myriads of bugs will perish attempting 
to cross the fine soil, but if any seem to be getting across drag a log up and down the furrow. 
If a line of coal-tar is spread in front of their line of march aud post-holes dug a foot deep every 
ten feet along the line, the bugs will turn as the line is reached and fall into the holes, where they 
may be killed. Ten per cent. kerosene emulsion may be sprayed on the bugs when they are on 
corn stalks. It will pay to use every effort possible to keep them out. 


White Grubs, May Beetles, June Bugs (Lachnosterna fusca, L. 
rugosa, and others, Fig. 66)—-The Lachnosternas are widely distributed. The 
larve are fleshy white, 
brown-headed grubs that 
feed on and sever grass roots 
and roots of some other 
plants. The adult beetle, 
which is generally known in 
some one, at least, of its 
many species, feeds on the 
leaves of trees, eating at 
night. 

TREATMENT— Beetles: Luring 
by means of lights into tubs with 
kerosene and water. The only 
objection to this is that many 


‘beneficial insects are also de- Bie a sae 
. ; : : Fig. 66. White Grub: beetle, larva, and tip of posterior segm 
stroyed.! Larve Liberal sprays hecdle trom beneath. (rorbes)) 


of kerosene emulsion, where they 
are affecting lawns; heavy potash fertilizers; allowing poultry to follow after the plow in break- 
ing sod; letting hogs run in grass land before plowing; rotation of crops, frequent breaking of 
meadow lands. 

Grasshoppers (Velanoplus species, Schistocerca cn ee and others, 
Figs. 67, 68)— Numerous species, attacking all kinds of plants. There is no need 


1See under Codling-moth, page 172. 
11 
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Fig. 68. Rocky Mountain Locust: «a, female ovipositing ; 
b, egg-pod removed from ground, end broken away show- 
ing eggs; c, eggs; d,e, egg-masses in ground; f, egg-mass 
completed and covered. (Riley.) 


to describe these well-known pests. The 
figures given show in one instance the man- 

: ner in which the grasshoppers deposit their 
Fia. 67, Above—Two-striped Grasshopper, M. 


bivittatus. (After Riley.) Atright-Common eggs, and, in the other, three of the more im- 


Red-legged Grasshopper, M. femur-rubrum. af : 
‘At left—The Rocky Mountain Locust, @ portant grasshoppers. The Rocky Monntain 


eure AKorpes locust (Melanoplus spretus) has often caused 
an immense amonnt of damage in the regions it frequents—from the Mississippi 
westward to the mountains and from Canada south to Kansas. The other two 
species are well distributed over the country. 


TREATMENT — Protect the insect-eating birds; place poisoned bait near crops to be protected; 
burn over stubble ground or roll hard ground in early spring to destroy the young. Where 
fighting on a large scale is 
needed, what is known as the 
‘‘hopperdozer,”’ Fig. 69, will 
be found the most successful 
means of destruction. This is 
made from 8 to 10 feet long, 
a foot wide, and an inch deep, 
set on runners, and provided 
N ~, at the back with a screen a 

foot high against which the 
‘‘hoppers” strike and fall 
back into the pan. The pan 


Fia. 69. Large Hopperdozer. (After Riley, United States Department 
of Aetieutnares’ 
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ay be made of sheet iron and the screen of canvas. Put crude petroleum in the pan and smear 
it on the canvas; then hitch a horse to the machine and draw it through the fields where the grass- 
hoppers are abundant. They will jump up and cither strike the screen and fall into the pan, or 
fall directly into the latter, Many will jump out again, but if they were even slightly wet with 


the coal-oil they will die. Tar may be used instead of petroleum for the screen and coal-oil on 
water for the pan. 


Cutworms (Agrotis ypsilon, Fig. 70, 4. anneaa, Peridroma saucia, and many 
others) — All states. Though the life histories of the various species vary more 
or less, their general life is the same. Adults are moths with dark fore-wings and 
light hind-wings, as may be seen in the illustration. They feed at night, sucking 
nectar from various flowers. As a rule there is but a single brood of worms in 
a season, though a few species have two. Female moths lay their eggs on stones, 
leaves, sticks, etc., wherever there is plenty of vegetation, usually in midsummer ; 
larve feed until winter, when they form an oval cell in the earth and curl in it 


Fic. 70. Greasy Cutworm, Agrotis ypsilon. Side and upper views of larva and adult moth. (Forbes.) 


until spring. Then they come forth and do the noticeable damage. They are 
rapid, voracious feeders, especially when attacking young crops. When full grown 
a cutworm is of a dull brown, gray, or greenish hue, usually marked with darker 
longitudinal lines, stripes, or dots. The head and next segment are reddish- 
brown and horny. When full grown the larve enter the ground and pupate, the 
moths soon after appearing and laying their eggs. Some species vary from the 
above history by laying the eggs early in spring and hibernating in the pupal or 
adult state. 

TREATMENT — Plow land during midsummer or early fall, the sooner after midsummer the 
better. This treatment will cause many young larve to perish from lack of food. Thorough 
cultivation of the land in spring is good practice. The most successful remedies found have 
been the use of poisoned baits, especially the poisoned bran mash. Put this in field where plants 
are to be set, a tablespoonful near each hill, keeping chickens out of the field for several days. 

Tobacco Stalk-worm or Corn-root Webworm (Crambus caligi- 
nosellus) —Some of the Atlantic States. Larva works in the stalk or at base of 
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stalk near surface of ground; plant soon wilts and dies. Where larger plants are 
attacked, stalks may be hollowed out to the first leaves. Several larvee often work 
on a single plant. 

TREATMENT — Avoid planting on grass or timothy sod land. Advisable to put grass land in 
wheat, and then clover before tobacco. 

Horn Worm or Tobacco-worm (Profoparce evleus, Fig. 71, P. caro- 
lina) — First named occurs in northern United States; the other species, in the 
South. Insects hibernate in pupal state; moths emerge early in spring, laying 


Fic. 71. Northern Tobacco-worm: adult moth, above; full-grown larva, at left; pupa, at right. All natural 
size. (From Howard, United States Department of Agriculture.) 


eggs singly upon lower surfaces of leaves. During larval growth, which occupies 
about three weeks, they consume a great quantity of food, attaining a length of 
over two inches. Grown worm is green with oblique white stripes on the body, 
and a red or black ‘‘ horn” prominent on posterior end. Moths are night-fliers, 
dark colored, with orange spots on sides of body. 

TREATMENT — Hand-picking is most sucecssful. Jimson-weeds may be used as meaus of 
poisoning the moths. Insects visit these at night for the nectar, and a solutiou of cobalt (1 ounce), 
molasses ( pint), and water (1 pint) can be placed in the flowers. Spraying with Paris green has 
been found successful in Kentucky, and tests show that there is not enough poison left on the 
leaves to injure the consumer. 
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Tobacco Flea-beetle (/pitiie parvula) — All tobacco states. Minute, 
oval, reddish-brown beetle. Injury is done by adult beetle, holes being gnawed in 
leaves until they sometimes appear as if peppered with fine shot. Injury especially 
severe to young plants. Larvae have been ascertained (Chittenden) to feed on the 
roots of common nightshade and jimson-weed. 

TREATMENT — Bordeaux mixture has beeu found very successful. Spraying with Paris 
green will keep beetles iu check on young plants. 

Tobacco Bud-worimi (//eliothis armiger, H. rherie)— The latter, south of 
Maryland ; the former, the ordinary corn-ear-worm in all tobacco states. 

Larve of these two insects are very much alike, but the adnlts are readily 
distinguished. Eggs deposited in the buds; young larve do serious damage by 
feeding on the unrolled leaves. Later, as leaves become larger and worms grow, 
large holes are eaten, thus rnining tobacco for the best grade. ‘The later broods 
seem to prefer unripened seed-capsules. Adult of H. rheriw is the smaller, and 
has green or dull sea-green wings, crossed by three white bands. 

TREATMENT — Clean cultivation ; arsenical sprays. Placing poisoned corn-meal on buds after 
heavy rains has been recommended. 

Tobacco Suck-fly (Dicyphus minimus)— Southern States only. A small 
bug that sucks sap from leaves, causing them to turn yellow, wilt, and split. 
Adult, a small black bug with long, yellowish green legs, under side greenish, and 
a yellow line just back of head. 

TREATMENT — Spray insects with ‘“ Nikoteen,” one part to 60 gallons water, or with some 
other tobacco decoction. Clean up and burn trash in fields in fall. 

Cigarette Beetle (Lasioderma serricorne)—Southern States, and well- 
warmed warehouses farther north. Damages cigars and cigarettes by boring into 
them; the leaves by puncturing them; fillers and fine-cut by actual feedmg and 
offensive admixture. 

TREATMENT — Cleanliness ; whitewash woodwork, and fumigate with carbon bisulphide. 

Cotton-worm (iletia xyline)— Cotton-growing regions of United States 
and other American countries. [ibernates as a moth and lays eggs singly on leaves 
to number of 500 or less. Larva, greenish yellow worms, slightly hairy, growing 
to be fully an inch in length. Late in summer they pupate in leaves, emerging 


in fall as dull olive-gray moths an inch or more in wing expanse. 

TREATMENT— Apply Puris green or other arsenite dry to leaves. Readily done by fastening a 
sack of cloth (‘8 oz. Osnaburg” is recommended) containing the insecticide to each end of a pole 
and riding between rows on horseback, allowing it to be lightly jarred upon the leaves. The 
insect has many efficient parasites. 


‘ 
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Cotton Boll-worm, Corn Ear-worm (Heliothis armiger) — For 
description see corn insects, page 147. 

TreaTMeNT—The treatment given for the cotton-worm will aid.’ Late fall plowing to destroy 
pupa, trap crops of corn in the cotton ficld, and poisoned baits have all been used with varying 
success. Early varieties are often exempt. 


Caterpillars aud Cutworms (several species of each) — These as a rule 
do but slight damage. Caterpillars may usually be destroyed by spraying operations 
recommended for cotton-worm. Cutworms can be most easily handled by means of 
poisoned baits of clover or grass. 

Mexican Cotton-boll Weevil (Anthonomus grandis, Fig. %2)— This 
dangerous enemy of the cotton-grower was imported from Mexico about 1893. It 
has spread over most of Texas and the invasion of other cotton-growing states seems 
only a question of time. Adult, a small gray 
snout-beetle (4 inch) which punctures and lays 
eggs in cotton bolls and “squares.” Young 
buds usually fall off, and weevils then finish 
growth on ground. Those that remain on plant 
feed in bolls and effectually destroy their value. 
Larva matures and becomes a beetle in about 
four weeks from the egg. Jlibernates as an 
adult in sheltered places in fields and timber. 
Fic.72, Mexican Cotton-boll Weevil: a, beetle; TREATMENT — The planting of carly varieties is pos- 


b, pupa; c. larva. All enlarged. (From 3 i 
floward, United States Departinent of sibly the most successful means of combating, hand- 


Agriculture.) picking of beetles and infested squares will also aid. 
Plants should be cut up or plowed out and burned as soon as possible after crop is gathered, at least 
by October, thus killing many adult beetles before they leave plants for other hibernating places. 


Plant-lice (Aphis gossypit)— Seldom of enough importance to justify treat- 
ment, the hardy and quick growth of plants overcoming any injury. However, a 
treatment of kerosene emulsion may be given when thought necessary. 

Grasshoppers (several species) — Poisoned bran mash has been found very 
effectual in dealing with grasshoppers, and the hopperdozer might be used to 
advantage in thinning their numbers in adjoining grass or grain fields. 

Leaf-hoppers, “‘Sharp-shooters’’ — These are sucking insects and 
have been known to injure young bolls severely. Thorough spray of strong kero- 
sene emulsion, applied noé¢ /o the cotton plant but to the trees surrounding, has been 
recommended. The young of these insects live on shade trees in early spring. 
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Hop Plant-louse (Phoredon humul’)—All hop regions, attacking hop 
plants and plum-trees. This plant-louse has what is called an “alternate food 
plant *—the plum-tree—npon which the winter and spring are passed. Louse 
spends summer on hop-vines, increasing greatly in numbers and doing much 
injnry by sucking juices of plants. Lice fly to plum-trees as soon as hop-vines 
mature and die. Here eggs are laid, and in spring several generations appear and 
mature before plant-louse again returns to hop plant. The winged forms develop 
only at the time of the migrations. 

TREATMENT — Destroy all wild plum-trees in vicinity; spray domestic trees in fall or spring 
with strong kerosene emulsion; spray hop-vines with same and destroy vines as soon as possible 
each year. 


Hop-vine Borer (Hydrecia immanis)— States east of the Mississippi River. 
Eggs laid on tip of vines just as they begin to climb. Larva bores into vine and 
later drops to the ground and bores into stem, emerging under ground and feeding 
on flowing sap. Injury recognized by vine growth stopping, the tips hanging limp 
soon after pest begins its work. 

TREATMENT — Pinch off and burn ‘‘ mufile-heads” when vines are tied, and early in June 
expose roots as far as junction of new vine with old, and apply a handful of ashes. 

For mildews affecting hop-vine apply Bordeaux mixture as often as may be necessary. 


(b) IMPORTANT DISEASES OF FIELD CROPS 


General Treatment for Grain Smuts — It has been found that the 
grain smuts, at least of barley, oats, rye, and wheat, survive the winter on the seed 
of these grains; and hence any method whereby the spores can be destroyed with- 
out affecting the germination of the seed will be more or less successful in prevent- 
ing the disease in the fields. The following treatments are those recommended : 

Mopmiep Hor-Water TREATMENT— For barley, oats, and wheat, soak seed, enclosed in 
sacks, four hours in cold water; remove, wait four hours, then dip in hot water at 133° F. for 
five minutes; dry and plant, Water should be at 130° only, for barley, according to Selby (Ohio 
Bulletin 121). 

FormMaLix TREATMENT— For oats, rye, and wheat. Sprinkle seed with a preparation of 
formalin aud water—1 pint formalin to 50 gallons water. Shovel seed over several times and 
cover with a blanket or heavy canvas for several hours. Plant soon after treatment. Grains may 
be sprayed with the formalin as they are being put in the drill, but it is not so successful a measure. 


Barley Smuts (Us/ilago Hordei, U. nuda) — All barley regions. Known 
also as the covered and the naked barley smuts. The spores of the latter may be 
scattered by the wind. 
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Loose Smut of Oats (Us/ilago Avene)— One of the most destructive 
smuts, the estimated loss from it in the United States being $18,000,000 annually. 
Where fields are affected. the spores by harvest time have often blown away to other 
heads, leaving large areas of affected heads entirely bare. 

Rye Smut (Urorystis occulta) — Attacks leaves und stems. It has been rec- 
ommended that the seed be treated with hot water (127° I.) for five minutes, and 
then dried and planted. 

Loose Smut of Wheat (Ustilago Trttici) — This smut has no fetid odor 
as has the following species. It attacks both kernel and chaff, converting the 
head into a mass of spores. 

Stinking Smnt of Wheat (7illetia fetens)— The spores of this smut 
have a fetid odor, and a small quantity of infected grain will contaminate a whole 
bin-full, often making it useless for milling. Wheat attacked by this species grows 
as tall as unaffected grain. The kernels only become diseased, and usually all in 
the head will be affected. Granaries and implements may be disinfected with 
copper sulphate (2 pounds to 10 gallons of water), articles treated being sprayed 
or washed. 

Wheat Rust (Puccini graminis, P. rubigo-vera) —'The only chance of pre- 
vention for this disease yet known is to plant resistant varieties and keep furm 
clean of volunteer wheat. 

Corn Smut (Ustilago Zew)— This wide-spread disease attacks the ear, 
tassels, leaves, brace-roots and sucker-shoots, and produces the well-known black 
lumps on corn in the field. 

TREATMENT — Cutting and burning the smut bolls before they burst will aid in its control. 


Every possible means should be used to control this disease, as it seems to be constantly growing 
worse. 


Il. GARDEN CROPS 
(a) IMPORTANT INJURIOUS INSECTS 


Variegated Cutworm (Peridroma saucia) — Occurs throughout the 
United States and attacks a very large variety of plants. Chittenden, in writing 
on the species in 1901, enumerated over fifty different food plants. ‘This insect, 
in life history, is similar to other cutworms, the species ustuilly hibernating as a 
larva, though in some localities it has been found in the winter as a pupa. The 
larves on coming from winter quarters will attack any garden plant, several weeds, 
some field crops, and even shade and fruit trees. This species has a number of 


CUTWORMS, WOOLLY BEAR, ASPARAGUS-BEETLES 157 


insect enemies, and birds of several species feed npon it. The full-grown larva 
when first hatched is a decided green, with black head. It measures at maturity 
about 14 inches in length, and varies 
in color from very pale forms with faint 
markings to dark or dull brown mottled 
with gray or smoky black; along the 
sides of both forms, nndulating velvety 
black lines. Moth has pale gravish 
brown fore-wings (darker at outer 
edges) and pale hind-wings. 

TREATMENT — Poisoned baits, such as 
clover or pigweed, or the poisoned bran mash. 
Apply before planting if possible. Plants may 
also be protected with paper or tiu cylinders. 

Yellow or Woolly Bear (Sp!- 
losoma virginica, Fig. 73)— Occurs in 
all states, being one of the commonest 
of our pests; attacks all classes of vegetation. Caterpillars, large, dark red, and 
hairy; moths have yellowish white wings and yellow spots on body. 

TREATMENT — Arsenical sprays and hand-picking. 

Common Asparagus-beetle ((rioceris asparagy, Fig. 4) — New Eng- 
land and Middle States and as far west as Northern Illinois. Adult beetles hiber- 
nate, lay eggs on asparagus shoots early in spring, and also feed on them. Young 
larve upon hatching are slimy greenish slugs with black dottings and black head 
and legs. They do great damage to young plants. The beetles are about } mch 
long; wing-covers black, with red or yellow markings; thorax red, with black dots. 

TREATMENT—Dust young plants, when wet with 
dew, with plaster of Paris mixed with some arsenical 
poison; in hot weather simply hrush larve from 
plants; allow fowls to run in heds; leave a few shoots 
when marketing, as the beetles will deposit eggs on 
these, which then may be cut down and destroyed. 

Twelve-spotted Asparagus- 
beetle (CG duodecempunetata) — Middle 
States. Larva much like that of previous 
species; beetles red, with twelve black spots. Fre. 74. Common Asparagus-beetle: a, beetle; 


setae b, egg; ¢, newly hatched larva; d, full-grown 
TREATMENT — Same as for common asparagus- eae e, pupa. All enlarged.’ (Chittenden, 


beetle. United States Departmeut of Agriculture.) 


Fie. 73. Yellow Bear: u, larva; 6, pupa; c, moth. (Forbes.) 
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Bean Ladybird, Western Bean-beetle ( Bpilachna 
corruptu) — Western States; is working its way eastward. Serious 
enemy to bean crop in West. Beetles } inch long, yellowish brown, 
with four black spots on each wing-cover; larve slug-like and 
yellow, feeding on under side of leaf; eggs laid in same place. 

TREATMENT — Kerosene emulsion under-spray will help in controlling 
them ; hand-picking still better. 

Bean Leaf-beetle (Cerotoma trifurcata)—Gulf and At- 
lantic States. Somewhat resembles striped cucumber-heetle. 
Strips leaves, except midrib and larger veins. 

TREATMENT — Clean culture, destroying especially all tick-trefoil and bush 
clover. Arsenical spray harmless to plant if used very early; hand-picking, in 
small gardens, successful, as heetles, larvee, and eggs may be secured. 

Destructive Green Pea-louse (Nectarophora pisi)— 
States north of North Carolina and east of Wisconsin. Greenish 
plant-lice, occurring in great numbers on peas, some clovers, and 
several other crops. They multiply very rapidly. 

TREATMENT — Brush vines and follow up with cultivator to bury the lice. 

Nuttall’s Blister-beetle (Cantharts nuttull’) — North- 
western States. Bright metallic-green or blue-green beetle, elongate 
and narrow. Sporadic in attacks, usually most abundant after a 
grasshopper year; feeds on all legumes and some other plants. 


TREATMENT — Larvee of this beetle feed on the eggs of the Rocky Moun- 
tain locust and do much to hold it in check; unless very destructive 
it might be good policy not to destroy them. (an be controlled hy 
beating into pans of kerosene and water or by driving from the fields, 
going up and down the rows, brushing the plauts always in the same 
direction. This treatment will serve for all blister-beetles. 


Pale-striped Flea-beetle (Systena twniata, 
Fig. 75)— From New York to Colorado. Feeds on beets 
and many other plants in the garden. 


Red-headed Flea-beetle (Systena frontalis) — 
East of Rocky Mountains. Feeds on several garden plants, 
; : including beets, and on gooscberry, grape, and pear among 
Fra. 75, Pale-striped Mea-beetle. cultivated frnits. Flea-beetles eat small ragged holes in 


dult, below larva above. 
(Forbes.) the leaves of the plants on which they are feeding, and 
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often do considerable damage. ‘The larve have been found feeding ou the roots of 
wild plants, and in one instance in Illinois those of the pale-striped species on the 
roots of corn. ‘The life history of the red-headed flea-beetle is not yet known. 
The adult has beeu found feeding on smartweed. 


TREATMENT — Arsenical sprays or Bordeaux mixture will control beetles when found on the 
leaves. 

Beet Aphis (Pemphigus bete) — Washington, Oregon. Has done immense 
damage on the Pacific Coast. Insect is small, pale yellow or whitish, and covered 
with a flocculent mass much like the covering of the woolly aphis. Infests several 
wild plants; yarrows, knot-weed, and grasses — both native and introduced. 

TREATMENT — In districts where present do not put beets on new ground nor continue beets 
in ground where it has appeared. 

Sugar-beet Webworm, Garden Webworm ( Lozosteye species) — 
These webworms are widely distributed. They feed on the leaves of many garden 
plants, each individual under a separate web. 

TREATMENT — Arsenical sprays will control them, as the web is not dense enough to prevent 
entrance of poison. 

Zebra Caterpillar (Mamestra picta, 
Fig. 76) — Distributed over United States, and 
qnite common on garden crops. Brilliantly 
marked with black and yellow and has a red 
head. Dr. Forbes has recorded about forty 
food plants for this species, including garden 
and field crops, ornamental plants, and trees. 

TREATMENT — Arsenical sprays will control this in- 
sect. Where arsenites are not desirable, use pyrethrum (From Riley, United States Department of 
or hellebore, dry or mixed with water. Agnicultures) 

Cabbage Butterfly (Pieris rapw)— Almost all the states. Larva, well 
known as a cabbage feeder, living on and in the head and eating large holes in the 
leaves; pure green and sparsely hairy. Adult, a white butterfly, commonly seen 
in gardens. 

TREATMENT — Catch butterflies with a net. Dust plants with lime, or spray young cabbage 
plants with arsenites; older ones may be treated with hellebore. 

Harlequin Cabbage-bug (Jurgantia histrionica)— Probably occurs in all 
states, especially east of the Rocky Mountains. Brilliantly marked with red and 
yellow. In South very destructive to cabbage, sucking sap from leaves and stems. 
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According to most anthorities there are a large num- 
ber of broods each season. They hibernate as adults. 

TREATMENT — Hand-picking is usually successful ; spray- 
ing with pure kerosene has also been tried with good results 
where bugs are gathered on trap crops of mustard planted 
along the gardens. 

Cabbage Flea-beetle (Phyllotreta vittata, 
Fig. 77)— Many states. Especially destructive in 
larval state to cabbage, turnips, and radishes, feeding 

. on roots; beetles also do appreciable damage by rid- 
dling the leaves with holes. Adult beetle about 5 
inch long, black, with two yellowish stripes which 

Fic. 77. Cabbage Flea-beetle: a,larva; are sometimes broken into four yellow spots. Hiber- 

Bent nates in this stage in sheltered places in fields. 


TREATMENT — Endeavor to control beetles with arsenical or Bordeaux sprays. Destroy all 
leaves and rubbish in fields in fall. 

Striped Cucumber-beetle (Diabrotica vittata, Fig. 78) — All states east 
of Rocky Mountains. Attacks melon, cucumber, and squash vines in both larval 
and adult stages. Many other plants are fed npon by the beetle. Larve are subter- 
ranean, feeding on roots of plants of the cucumber family; adults have been fonnd 
feeding on beans, peas, and ripe apples, on leaves, silk, pollen and unripe kernels of 
corn, and on several wild plants. Beetle is yellow, striped with black ; hibernates. 

TREATMENT — Arsenical sprays must be used 
very early, as later the beetles seem to feed but little. 
Trap crops of carly squash may be used to protect 
cucumber plants, or plants may be covered with 
netted boxes until they are well out of the ground; 
plants may be treated with Puris green either wet or 
dry. If trap crops are used, plant main crop as late 
as possible. 


Squash-bug (.tuasa tristis) —AN 
states north of Virginia; farther west extends 
more to the south. Attacks all members of 
the cucumber family and some other garden 


plants. Adult bugs are popularly known as 
larva; ¢, pupa; d, lastsegmentof larva, (from  *‘ stink-bngs. 


: ” They are grayish brown, # 
Chittenden, United States Department of Agri- . x m . 
culture.) inch long; young bugs are greenish, and 


Fie. 78. Striped Cucumber-beetle: a, adult; b, 
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infest under side of leaves, sucking juices and causing them to wilt. Adults attack 
not only leaves but tender stems and lay eggs in masses on under side of leaves. 


TREATMENT — Place chips or other shelters near vines and collect and kill bugs found beneath 
them. Look plants over twice a week and crush brownish cgg-masses on under surfaces. 


Squash-vine Borer (Melittia satyriniformis)—Quite widely distributed. 
Larva of one of the ‘‘clear-wing” moths. Eggs are laid on stems of young vines, 
especially near roots, about time vines begin to run; young larva bores into stem 
and devours interior. When full grown it is nearly or quite an inch long, tapering 
toward each end. It is whitish, semitransparent, and soft; head a dark brown. 
Larva leaves plant when full grown and forms cocoon in earth near by, where it 
remains until following season, when moths appear and lay eggs. Attacked vines 
droop, look sickly, and eventually die. 

TREATMENT — When vines are first attacked cut out worms and destroy, else there is uo chance 
to save plant. A good preventive is to hank up young viues with earth as far out as the first 
blossoms. 

Pickle-worm (JMargaronia nilidulis)— Melon and cucumber regions. 
There are two broods each year, the second wintering as pnpe in ground. Moths, 
having yellowish brown wings with purple reflections, lay eggs on vines and young 
fruit in early spring; larva eats hole in fruit, thus working its way inside. When 
full grown it is translucent, yellowish white, tinged 
with green, with yellow head, and is an inch, or more, 
long. 

TREATMENT — Destroy larve by band-picking; destroy 
infested fruit by gathcriug and feeding to hogs or by scalding. 

Potato Stalk-borer (Trirhobaris trinotate, 
Fig. 79)— Maryland, westward to Missouri and per- 
haps farther. These small ashen gray beetles appear 
early in spring and puncture base of potato stem, hol- 
lowing out small cavities and Jaying in each one a 
single egg. The grubs which hatch are white, with 
brown heads, and burrow in stalk or branches from 
early August to September. They pupate near the 
stalks close to the surface of the soil, and the beetles me.79. Potato Stalk-borer: a, beetle ; 

: : }, larva, from side; c, pupa; d, sec- 
soon emerge and hibernate in pupal cell. tion of ‘potato stalk, showing larva 
The larva of a moth (Hydrwcia nitela) also bores Be ee eutaval see? (Reon 


f Chittenden, United States Depart- 
into potato stalks. ment of Agriculture.) 
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TrEaTment— Rake up and destroy all vines in the fall as soon as potatoes are dug. Keep 
down all weeds belonging to this family —horse-nettle, jimson-weed, etc. Use fertilizer to 
enable plauts to mature crop. 

Potato Flea-beetle (Zpitrix cucumeris)— Many states. ‘This small, 
blackish, faintly shining, minutely punctured species lives as a larva,.so far as 
known, only on roots of solanaceous plants— potato, tomato, eggplant, tobacco, 
etc.” (Forbes.) The beetles feed on these plants and many others, almost all 
garden plants being attacked. 

TREATMENT— Bordeaux mixture has proved a first-class repellaut for flea-beetles of all kinds. 
Mixture may be prepared in usual way, and Paris green added to destroy other pests ; coat vines 
well. 

Striped Blister-beetle (Zpicauta vittata, Fig. 80) — Florida to Canada, 
and west to Rocky Mountains. Attacks principally potato and tomato, but feeds 
on many other plants, cultivated and wild. Beetle is yellow, with 
four or six black stripes, and is well known to most farmers and 
gardeners ; often called ‘‘the old-fashioned potato-beetle.” Larva 
probably feeds on grasshoppers’ eggs. 

TREATMENT— Arsenites may be used, or the beetles may be driven from 
the fields as described under Nuttall’s blister-beetle. 

Colorado Potato-beetle (Leptinotarsi decemlineata) — 
All states; the worst of potato pests. Stout, yellowish beetle, with 
ten black stripes on wing-covers; lays orange-colored eggs beneath 
leaves. The reddish black-marked larves are voracious feeders. 


Fie. 80. Striped ‘ a 5 
Blister-beetie, Several generations each year; hibernates in both pupal and adult 


(Bruner.) 
stages. 


TREATMENT — Hand-picking of eggs and insects. Thorough Paris-green spraying. Begin 
treating the pests as soon as they appear, and keep at it. 


(b) IMPORTANT DISEASES OF GARDEN CROPS 


Asparagus Rust (Puccinia Asparag’)—Generally distributed in Europe, 
but only recently reported from this country. Badly infested fields mature plants 
unusually early and the plants have a brown hue, as if sapped by insects or injured 
by frost. Rusted plants appear to have the skin blistered, and are brown beneath 
the rupturcs, but other stages of this rust also occur in the fields. 

TREATMENT— Bordeaux sprays appear to reduce affection about one quarter. (Halsted.) 


Burning rusted brush in fatl is recommended. Mow field off clean, and burn all refuse and rubbish 
in the fall. 
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Brown Rot of Cabbage, Cauliflower, and Turnips (Pseudomonas 
campestris) — astern and Central States. Disease caused by bacterium which 
enters through wounds, is spread by transplanting from infested fields, or is carried 
by insects to plants. Diseased heads dwarf, rot, turn brown in places, and give 
oe an offensive oder; stems often affected. Losses from this disease are at times 
arge. 


TREATMENT — Prevention is the only recourse. Avcp the insects down; plant on new land and 
only from healthy seed-beds ; avoid stable manures contaminated with cahbage refuse ; keep tools 
clean; kecp animals out of infested fields; destroy all mustard weeds; remove and destroy 
affected plants. : 

Beet Root-rot (Rhizoctonia bete)—Some Eastern States. Leaves of attacked 
plants blacken at base and later fall; disease then works into tle crown and root, 
causing them to crack; later they begin rotting. Whether this disease or another 
introduced through the cracks causes the rotting is not known. 

TREATMENT — B. M. Duggar has recommended applying 60 to 70 bushels of air-slaked lime 
to acre before planting. He states that rot seems to work on soils lacking sufficient limy content. 

Potato Scab—A well-known disease of the potato tuber. Organisms caus- 
ing it usually found in soil on which potatoes have been grown the previous year. 


TREATMENT — Soak seed potatoes in formalin solution (1 pint to 80 gallons water) for two or 
two and a half hours; then dry, and plant on ground free from scab. 


Bacterial Rot of Onions, “Slippery Onions ’’— Outer or inner 
layers rot and leave contiguous layers sound. Damp or wet weather seems to favor 

disease ; hence, clean cultivation, thorough drainage, and dry storage will aid in 
preventing it. 

Downy Mildew (Plasmopora Cubensis)— Occurs in many states, but often 
not until late in the year. Attacks cucumbers and squashes. Angular yellowish 
spots appear on leaves, which turn yellow rapidly and die as if by frost. The 
mildew spreads very rapidly through the fields. 

TreaTMENT — Repeated applications of Bordeaux mixture at intervals of 8 to 10 days are 
recommended by Selby 

Dodder of Cucumber and other Plants — Affected p:ants should be 
destroyed immediately upon appearance of the parasite. 

Wilt Diseases— The various wilt diseases affecting cucumbers, melons, 
squashes, etc., are difficult to handle. Gathering and destroying infested vines, 
and waging successful war against insects, especially squash-bugs and cucumber- 
beetles, is good practice. 
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INSECTS INJURIOUS TO STORED GRAINS 
GRAINS AND SEEDS IN STORAGE 


IMPORTANT INJURIOUS INSECTS 


Some of the insects affeeting stored grains begin their life history in the field ; 


others, in the granary or warehouse. 
applicable are as follows : 


Preventive and remedial measures generally 


GENERAL TREATMENT — Harvest as soon as grain is ripe; clean and fumigate granary before 
using ; quarantine and fumigate infested grain ; make bins as nearly air-tight as possible and fumi- 


gate with hisulphide of carbon. 


Heating seed-wheat to a temperature of 120° to 150° will destroy 


moths without injuring the germinating qualities of the seed. 


Angoumois Grain-moth (Sitotroga cerealella, Fig. 81)— Very common 
throughout South and gradually working north; reported from Ohio and Pennsyl- 
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Fie. 81. Augoumois Grain-moth: 
c, larva, side view, d, pupa; e, moth; f, moth, side view. 
(From Chittenden, United States Department of Agriculture. ) 
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Fig. 82. 
moth. 
Agriculture.) 


Pop-corn showing work of Angoumois Grain- 
(From Riley, United States Department of 


vania. By far the worst granary 
pest known. The destructive 
eaterpillar of this moth chiefly 
attacks corn (Fig. 82) and wheat. 
Eggs are laid in field on grains or 
in bin on the stored products. Moth 
is dull grayish brown with wing- 
spread of about 4 inch; eaterpillar 
grows to be $ inch long and is white 
with a yellow head. 
Indian-Meal-moth (Piodia 
interpunctella) — All stutes. The 
omnivorous whitish caterpillar of 
this gray or reddish brown moth 
lives in Indian meal and other 


cereals, dried fruits, English walnuts, 
ete. Kernels of grain are spun together 
with a web. 

Mediterranean Flour-moth 
(Lphestin kuhniella) — Occurs along 
Atlantie coast and in (tulf States, Min- 
nesota, Colorado, California, New Mex- 
ico, and doubtless other states; rapidly 
spreading. Moth has leaden gray fore- 


WEEVILS AND GRAIN-BEETLES 165 


wings, with transverse markings and dirty white hiud-wings. Caterpillar lives in flonrs 
wnd meals, spinning a web and making the mass lumpy; also feeds on honeycomb. 

SPECIAL TREATMENT — Mills should be kept tightly closed at night and all incoming grain 
quarantined and fumigated. 

Granary Weevil (Calandra granaria)— AN states. Flattened, shining, 
chestnut-brown snout-beetle (4 to { inch long). Punctures kernels of grain and 
inserts egg, or, in case of corn, several eggs, the larvee feeding on interior of grain. 
Beetles do as much damage as larve, or even more, feeding on outside of kernels. 

Saw-toothed Grain- 
beetle (Silvanus surinamensis, 
Fig. 83)— All states. Slender brown 
beetle (4 inch long), very common. 
Larva feeds on and infests cereals 
and dried foods. 

Confused Flour-beetle 
(Tribolium confusum)— Plump, 
shining, reddish brown beetle, less 
than } inch long. Very prolific, 
cansing much injury to flours, feeds, 
and prepared cereal foods. 

Square-necked Grain- 


Fie. 88. Saw-toothed Grain-beetle: a, beetle: b, pupa; c, 
beetle or Cotton-beetle larva; d, larval antenna. All enlarged. (From Chitten- 


(Cathartu . gemellatu s) — Southern den, United States Department of Agriculture.) 


States and even as far north as New York. Glossy reddish brown insect. Breeds 
in the field in corn in the ear and in cotton in the bolls, and eontinues breeding 
in harvested crops. Feeds principally on germs of grains attacked. 

Rice-weevil (Calandra oryze)— Many states, but especially destructive to 
rice in the South. Dull-brown beetle with four red spots on wing-covers. Feeds on 
soft wheat, corn, husked rice, etc. 

Pea-weevil (Bruchus pisorum) — All states, attacking peas in storage and 
field. Beetle, a stout brownish or black insect, indistinctly marked with white. Eggs 
deposited on surface of pods. Larve bore into soft peas, and also live on stored peas. 
Beetles emerge in late summer or autumn, or in early spring before planting time. 


SPECIAL TREATMENT — Keep seed peas in tight boxes over one season before planting ; plant 
as late as possible ; fumigate seed peas thoroughly ; throw seed in water, and reject and destroy 


all that float. 
12 
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Bean-weevil (Bruchus obtectus)— All states. Grayish brown beetle (4 inch 
long). Infests beans in storage, breeding there; often attacks other legumes. 

SPECIAL TREATMENT — Same as for pea-weevil. 

Cow-pea-weevil (Bruchus chinensis); Four-spotted Bean-beetle 
(B. quadrimaculatus)— Southern States, and west and north as far as Iowa. 
Resembles bean-weevil in habits and injurious work, and is amenable to same 
treatment. 


IV. FRUIT TREES 


The principal fruits grown in the United States that will be treated here in 
relation to the insects inhabiting them and the diseases affecting them are the 
apple, pear, peach, plum, cherry, and quince. 

A brief statement of the general spraying treatment necessary for each will be 
given and the principal insects and diseases discussed. The scale-insect enemies 
will be treated as a group, separately. 

Orchards of all kinds should be kept clean and free from rubbish, dead limbs, 
and old stumps. Care in pruning at the proper time and before the limbs get 
large will save many ugly wounds and prevent many diseases and insects from 
obtaining entrance to the trees. 


THE APPLE 
SPRAYING CALENDAR 


The general spraying treatment required in the apple orchard, against both 
insects and fungi, may be summarized as follows: 


TREATMENT WHEN TO SPRAY AGAINST 


1. Bordeaux mixture with Scab, canker diseases, leaf-spot, bud-moth, 


Paris green. 


Just as leaf buds expand. 


case-bearers., 


2. Bordeaux mixture with 
Paris green. 


7-10 days later, or just as 
blossoms swell. 


Scab, leaf-spot, bud-worms, case-bearers, 
canker-worms, tent-caterpillars. 


8. Bordeaux mixture with 
Paris green. 


Just after blossoms fall. 


Scab and other leaf diseases, canker- 
worms, teut-caterpillars, codling-moth. 


4, Bordeaux mixture with 
Paris green. 


10-14 days later. 


Scab, leaf-spot, ete., codling-moth, palmer- 
worm, Bucculatrix, and leaf feeders. 


THE APPLE 167 


The last spraying is often especially necessary after damp or wet weather. Some experiment 
stations recommend three sprayings before the one marked 3 inthe calendar. This will depend 
somewhat on the weather and advancement of the season. For the apple scab another treatment 
may be necessary after the fourth given above —say, a week or ten days later. 

For plant-lice, psyllids, and such leaf-sucking insects a 10 per cent. kerosene emulsion may be 
used, or, if applied hefore the leaves open out, it can he replaced by a stronger solution of whale- 
oil soap. 


(a) Ivportant InsEcrs INsunious To THE APPLE 


Woolly Aphis (Schizoneura lanigera, Fig. 84) — Thoroughly distributed 
over United States. 

The plant-lice of this species are readily recognized on the trunk and limbs by 
the woolly secretion attached to their bodies. When abundant it appears bluish 
white, not unlike some molds, beneath which may be found a cluster of minute, 
dark plant-lice. Lice are usually most abundant on roots, but appear above ground 
on branches, trunk, and young shoots, often collecting in an old scar. On large 
and small roots alike, they form gall-like growths of all sizes ; and by this fact and 
the smoothness of their galls these growths can usually be distinguished from those 
of the crown-gall. Fig. 85 shows galls of both kinds. Species multiplies through 
most of year by birth of living young from wingless females. In October, and 
later, winged females appear and fly freely, thns distributing the insect; females 
of next generation lay a single 
egg, and thus species is carried 
over winter. 

TREATMENT — For the aérial 
form 10 per cent. kerosene emulsion, 
or whale-oil soap, 1 to 7, may be suc- 
cessfully used. For the root form, 
place powdered tobacco around the 
tree under the surface of the ground, 
or treat with carbon bisulphide 
(which see). 

Apple-leaf Plant-lice 
(Aphis mali, and other species) 
—All apple-growing regions. 
On twigs of apple-trees in win- 
ter, especially on young stock, 
may be found oval shining 


Fig. 84. Woolly Aphis: a, agamic female: }, larva; c, pupa: d, 
black eggs, placed near buds ‘winged adult. (Marlatt) d 
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along stem, in crevices of bark or on roughened places. Early in spring they hatch 
and young lice suck juices of young buds and unfolding leaves, arresting growth 
and causing them to curl. On young trees considerable injury is often done by 
preventing free growth of the twigs. The last generation of the year produces both 
sexes. These pair, and the eggs are laid for the succeeding spring’s first brood. 
Some of the species live a part of the year on grains and grasses. 

TREATMENT — Free use of 10 per cent. kerosene emulsion early in spring will aid in keeping 
these insects in check. 

Apple Leaf-hoppers (Typhlocyba mali, and other species) — Several forms 
occur on apple leaves throughout United States. Leaf-hoppers are sucking insects. 
Adult is minute, slender, with narrow wing-covers, and tapering from the head back. 
Those found on apple leaves vary from bright green to yellow, and often have 
brownish markings. May usually be found in all stages at any time during sum- 
mer, feeding on leaves, which appear spotted with white; rarely do serious damage. 


TREATMENT — Kerosene sprays or other contact insecticides are the only means of combating 
these insects. : 


THE APPLE 


Flat-headed Apple-tree Borer 
(Chrysobothris femoratus, Fig. 86)— Larva 
has very flat head, wide, and with strong jaws; 
grows to about 1 inch in length. Beetle is 
bronze-colored, scarcely 4 inch long, with the 


head rounded and body tapering to a point. 


TREATMENT — Borers may be dug out or killed 
by inserting a wire inthe burrow. Preventive methods 
are undoubtedly hest. Tarred paper, wire mosquito- 
netting, or even ordinary uewspapers may be used to s 
wrap around trunk of tree, extending from ground up _‘ Fie. 86. Flat-headed Apple-tree Borer: a, larva; 


ons : . a b, beetle; c, d of le; d. . Twi 
for 18 or 20 iuches. This must be tied tightly at top aotiEls he rae PGHItGaden, United 


and mounded up with an inch or two of dirt at bottom. States Department of Agriculture.) 


Round-headed Apple-tree Borer (sv- 
perdu candida, Fig. 81)— All apple-growing regions. 
Bevtles are dark brown striped with white, and 
appear from late June to August; eggs are laid on 
bark, or in its crevices, close to surface of ground. 
Young larva lives a year in the sap-wood, and later 
bores into trunk, changing in spring of third year 
to adult beetle. Larva is legless, white, and dis- 
tinguished from other apple-tree borers by its round 


head. ne RT, Bound: headed. Zep tee 
° é g orer: a, larva, from side; b. larva, 

Apple Twig-borer (Amphicerus bicandutus) from ‘above; c, adult female: d, 
Twi feat Seen ts hi ll b ] hi . pupa. Eularged one third. (From 
—Twigs are injured by a small beetle which enters Chittenden, United States Depart- 


: t of Agriculture.) 
near the bud and makes a channel several inches a tes 


long; injury is done in winter or early spring. Larva lives full life in dead or 
dying green brier roots or in grape roots. Borers sometimes attack grape twigs. 


TREATMENT — Clean up neglected brier patches and vineyards and burn refuse in fall. 


Apple-tree Tent-caterpillar (CUstucampa americana, Fig. 88)— New 
England, Middle and Central States; working on leaves of fruit trees. Egg-masses 
may be found during winter and spring on small twigs of trees, appearing as small 
belt of brown encircling twig. This mass when broken open is found to be a large 
number of eggs closely fastened together and covered with a varnish-like snb- 
stance. Larve hatch early in spring before leaves open out, and as soon us feed- 
ing commences begin to spin a web or “tent” in smaller forks of tree; feed in 
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colonies, and tent is enlarged, as larve 
grow, until it sometimes nearly envelops 
a small tree. Full-grown larva is about 
14 inches long, quite hairy, dull black, 
with white line down back and a series of 
white dots on each side. Cocoons are 
spun of thin yellowish silk and concealed 
in tree or in some sheltered spot near by. 
From these, in fall, emerge dull-reddish 
moths having two oblique pale stripes on 
the fore-wing. These soon lay eggs on 
twigs and life cycle is completed. 

TREATMENT — Destroy egg-masses in winter 
and young nests in spring, burning latter with 
torch, or twisting them out and then burning. 
Branches around nest may be sprayed with an 
arsenite, which will prove effectual in killing 
worms. 

Yellow-necked Caterpillar 
(Datana ministra) — Mississippi Valley 
and eastward. Eggs laid in masses in 
Fie. 88. Tent-caterpillar: a, b, larvee on nest; c, egg- Pe by brownish J ellow moths ee 

oe gummy covering removed; d, cocoon. under side of leaves. Insect hibernates 

in pupal state and moths emerge early. 
Worms feed in colonies, but without forming any web or tent; grow to be nearly 
2 inches long, have a black head and a yellow ‘‘neck,” and are marked with yellow 
and black stripes. When not feeding they have a peculiar habit of clinging to the 
twig with their false legs, and throwing back both the head and anal end. Become 
full grown in late July or early August, and, descending to ground, pupate beneath 
the surface. 

TREATMENT — Destroy colonies by hand when first ‘noticed —several bare twigs near center of 
tree being usually the first thing to attract attention to them — and spray surrounding branches 
with a strong arsenite. 

Fall Webworm (Hyphaniria cunea)—United States generally; attacks 
both fruit and shade trees. Insect hibernates as pupa, emerging in spring as moth 
with very white wings, which sometimes bear scattering black spots. Eggs are laid 
on leaves or small limbs in quite large masses, and young larve make nest or web 
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in which they stay when not feeding. As they grow older they separate more, and 
are able to defoliate a considerable area of the tree. They pupate in early summer, 
and the second brood does far more damage than the first. These pupate in fall 
and remain in cocoons over winter. 

TREATMENT — Destroy webs when first seen; use arsenical sprays on trees affected. By 
keeping careful watch they can be controlled. 

Leaf-crumpler (Wineola indiginella, 
Fig. 89)— Apple-growing regions, and espe- 
cially in neglected nurseries and young or- 
chards; attacks also most other fruits. Recog- 
nized in winter by presence, on twigs, of little 
irregular black masses, which prove on close 
inspection to be short-coiled tubes tightly fas- 
tened to twig. Early in spring larve in these 
tubes begin to feed on young leaves, later 
binding together a small bunch of leaves, often 
at end of branch. When very abundant they 
sometimes attack young fruit and the bark of 
tender twigs. Larva is reddish brown, with 
dark brown head; becomes full grown in latter Pie eee ees of Jamia, b, 
part of May; and pupates within tube. In _ larva; d, adult moth. (Riley.) 
June a small gray moth emerges and begins to lay eggs. Larva upon hatching 
soon commences its case, and feeds on leaves throughout summer. 


TREATMENT — A single spraying with an arsenite applied when leaves are just unfolding will 
completely control pest. 

Codling-moth or Apple-worm (Carpocapsa pomonella, Fig. 90)— 
Thoroughly distributed over United States. Common flesh-colored worm that is 
found in ‘‘wormy” apples; work so well known that it is not necessary to describe 
it. Pest hibernates as larva in tightly spun cocoon, hidden away in crevice of bark, 
under rnbbish-on ground, or in apple storage houses and cellars. Early in spring 
it pupates, and about middle of May moths commence emerging in time to lay eggs 
on the young fruit and leaves close by. Egg isa tiny, flattened, milk-white form, not 
commonly seen. Larva commences feeding by crawling into calyx-end of apple, 
thence boring its way to the center. From last of June and onward first brood 
become full grown; and soon pupate in crevices of bark. Moths emerge in a few 
days and lay eggs on apples. Larve hatching from these eggs rarely enter at end 
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of apple, but may bore in at any place. By 
first of August some of these are full grown, 
» and descend to trunk of tree or to ground and 
spin a tight cocoon. There are but two broods 
in a year, the second brood hibernating as larve: 
in tightly spun cocoons. Many worms are not 
full grown when apples are picked, and these 
thus find their way into storage houses or are 
shipped to other places. 

TREATMENT — Spraying apple-trees immediately 
after the blossoms fall and before the calyxes of the 
fruit close, with a second spraying 7 to 10 days later 
with arsenites, will destroy most of these worms. In 
July trees may be banded with a piece of ordinary 
“ punny-sacking,” 4 to 6 inches wide, which should be 
removed about every 10 days and worms destroyed. 


Fie. 90. Codling-moth: a, appie showing bur- 
row; 6, original entrance; e, larva; d,pupa, Storage houses and cellars should have screen doors and 


moth; i, cocoon. (Riley. A ‘ : 
fas ‘ ae windows in order to prevent moths from escaping in 


the spring. Hogs allowed to run in orchard will destroy many worms in the fruit eaten. The 
‘Jantern-traps,” and all the other so-called ‘‘ moth-traps,” in which lights are used to attract 
insects are of ne value agaiust the codling-moth or plum curculto, as neither is attracted by lights. 
In fact, the number of strictly beneficial insects caught by these ‘‘lantern-traps” is equal to, if 
not always much greater than, the number of injurious species captured. It will not pay the far- 
mer to use them. 

Green Fruit Worms (Vyline antennata, and other species)— Eastern and 
Central United States. Green or yellowish-green smooth worms which grow to a 
length of 1 to 14imches. Feed on young frnit of almost any kind, especially apple, 
peach, and pear. Hibernate as adult moths—dark, broad-winged night-fliers. 
Eggs ure laid early in spring and young larve attack both foliage and fruit. Are 
full grown by middle of June and pupate in ground, moths emerging carly in fall. 

TREATMENT — Thorough cultivation late in summer may be of value in destroying the pupa; 
for the worms, jar from tree as for plum curculio. They seem to be able to resist the arsenites ; 
probably because they eat but little of the surfaces treated. 


Canker-worms, Spring (Puleacrita vernata, Figs. 91,92) and Fall (Ani- 
sopteryx pometaria) — Distributed over United States, attacking fruit and shade 
trees, often causing serious damage. arly in spring, soon after leaves begin to put 
forth, small, green or dark green measuring worms may appear on trees, dropping 
to ground by a thread when disturbed, These pests, the canker-worms, usually occur 
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in such numbers as quickly to defoliate a tree. They are 
full grown by middle or last of May, descend to the 
ground, and form cocoons several inches below surface. 
Fall species comes out late in autumn and lays eggs on 
trees, while spring species appears the first warm days in 
late winter or early spring. The two sexes of the moths : 

are very different, the males having thin ashy-gray wings ee laine eee cL eile 
crossed by several lines and bars, while the ps ee 
females are wingless. Soon after emerging 
females crawl np trunks of trees and lay eggs 
on twigs, buds, and smaller branches. 

TREATMENT — Thorough spraying with arsenites 
early in spring will control this insect in orchards. 
The application should be made as soon as leaves Oe saul todaler eee teas. (illey.) male; 
begin to open, and, if necessary, another treatment 
should he given in a few days. (Sce under Shade-Tree Insects for other remedies.) 

Pistol-case Bearer (Coleophora malivorella)— From Canada southward 
through Pennsylvania, and westward to Nebraska and New Mexico. Hibernates in 
its little case as a partly grown larva, attacking buds, leaves, and flowers in early 
spring. As it grows larger it builds on to the old case pieces of stems and leaves. 
It feeds openly, never mining the leaves as does the next species, but is most 
destructive to petals and stems of flowers. It pupates the last of May, and in a few 
weeks moths appear and lay cinnamon-colored eggs on the leaves. ‘The young 
caterpillar hatches in about a week, beginning immediately to construct a case, and 
in September it migrates to twigs and fastens itself up for the winter. 

TREATMENT — See under Bud Moth. 

Cigar-case Bearer (Coleophora fletcherella) — Canada and Eastern United 
States, and perhaps to some extent in other states. This species, which bears a case 
having a fancied resemblance to a cigar, feeds on buds, leaves, and flowers of fruit 
trees. It hibernates in its case as a half-grown larva, the case being firmly attached 
toa twig. In early spring the insects commence feeding on most tender foliage, 
and as they grow larger discard their case and mine between the leaf surfaces. 
At times the larva feeds on young fruit, but after flowers fall it gets its food 
chiefly by mining the leaves. Pupation occurs last of June. Soon thereafter a 
tiny moth emerges and lays eggs among the leaf hairs. The caterpillars batch 
in July, and soon construct the case in which they winter. 

TREATMENT — See under Bud Moth. 
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Bud Moth (Zmetocera oceliana) — Probably occurs throughout most apple- 
producing states. During winter the larva lives securely fastened in a case con- 
cealed by a bud or rough place in bark; in early spring it comes forth and feeds 
on and in swelling buds and new leaves, tying them together with silk for a retreat, 
the dry brown leaves often being seen at the ends of the twigs. Larva dark brown, 
with darker head, being when full grown nearly 4 inch in length ; pupates in May, 
the small, dark ashy-gray moth emerging early in June. Eggs laid by first of July; 
larvees which hatch from them feed near tips of branches until hibernating time. 

TREATMENT—~ For the last three pests foregoing — lesser apple insects, as they might he 
called —the same treatment can be applied —ecarly thorough arsenical spraying. If buds are 
thoroughly coated with spray there will be but little trouble with these insects. The case-hearers 
may need a second treatment when flower buds are swelling. Do not spray open flowers. 

Apple-leaf Bucculatrix (Bucculatrix pomifoliella) — Most Eastern and 
Northern States, and to a less extent in Central and Southern. Does but little 
damage as a general rule, though it may be found mining the leaves in early sum- 
mer. Larva makes elongate white-ribbed cocoon and fastens it to branch of tree. 
Cocoons are often seen in fall and winter, and are sometimes objects of much 
concern to those who find them. 

Apple-fruit Maggot (Rhagoletis pomonella)— New England, south to 
New Jersey, and westward at least to Michigan and Northern Illinois. Early in 
summer, from eggs laid by a small two-winged fly on the fruit, hatch small, white, 
footless maggots, which channel the 
fruit in every direction, utterly ruin- 
ing it and causing it to rot and fall. 
Wherever the maggot occurs it is 
undoubtedly a serious pest. 

TREATMENT — Destroy infested fruit 
by hand-picking or by allowing hogs to 
run in orchard. Thorough cultivation in 
fall may aid in checking the pest, as it 
pupates in ground. 

Seventeen-year Locust 
(Cicada septemdecim, Fig. 93) — 
Adults injure apple and many other 
trees and shrubs by laying eggs in 
Fia. 93. The Seveuteeu-year Locust: a, adult; c, pupa from tender twigs and smaller branches ; 


which 6, an adult, has emerged; d, egg-punctures. (From . 
Riley, United States Department of Agriculture.) larva, upon hatching from egg, falls 
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vo ground and burrows beneath soil, feed. 
ing on juices of roots; adult emerges in 
spring of seventeenth year after larva 
entered ground. ‘Twigs in which eggs 
have been laid either break down later or 
become deformed in growth. 

TREATMENT— There is no remedy for the 
trouble. It would be good practice to cut off 
the affected twigs, as they will never make 


healthy branches. Do not plant young trees 
the year a brood is to appear. 


Buffalo Tree-hopper (Ceresa Fic. 94. Buffalo Tree-hopper: a, adult; b, e, d, tarsus, 
bubalus, Fig. 94)— This small grass-green genres wing ‘dye Coa nie hme 
insect often attracts attention by its tri- Ss Department of Agriculture.) 
angular shape and leaping powers; may be seen on twigs and leaves of several 
orchard trees; damages apple twigs by laying eggs in slits in new growth. 

TREATMENT — Insects difficult to combat ; best remedy is vigorous pruning of affected twigs 
in fall. 


Red Spider (Tetranychus bimaculatus, Fig. 95)— While this is not an 
insect it often occurs in countless numbers on trees in the orchard. The red 
spider is a small mite and feeds on juices of leaves of several trees and shrubs. 
On apple-trees they sometimes cluster in masses at base of larger limbs and on 
trunk, spinning a thick network of fine silken threads. 

TREATMENT — Spraying thoroughly with ordinary cold water has been found beneficial. 


(b) Ivportant DiIsEASES OF THE APPLE 


Bitter-rot (Gleosporium fructigenum, Fig. 96)— A de- 
structive disease, occurring over most of the United States, 
and at times cansing immense losses in fruit. Disease may be 
readily recognized. It begins in the form of one or more small 
brown specks, which soon enlarge and become distinct dark- 
colored spots, circular and sunken; tissue beneath always re- 
mains dry and tough; numbers of pustules soon form over 
affected area, arranged in concentric circles and covering all but 
outer margin; pustules break and discharge a fine pinkish mass, 
which later turns ashy gray. The apples are affected with the rie. 95. Red Spider. 


s 7 - : Female; greatly mag- 
disease throughout, and shrivel up into hard wrinkled bodies nifed. (Harvey. 
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known as *‘mummies,” which sometimes remain on tree 
throughout winter and until late the following year. The 
disease lives over winter in the old dried fruits or in wound- 
like infected spots on limbs. It is distributed by means of 
spores carried from the mummies or cankers by splashing 
drops of rain, or by insects. ‘The first infection of the year 
evidently comes from the cankers, and the spores are carried 
by rain drops to the apples below, thus spreading in a 
cone-shaped form. 

TREATMENT — Disease travels slowly from orchard to orchard and 
even from tree to tree. Destroy every affected apple as soon as noticed, 
and search for and destroy the canker in the tree; look for these sources 
of infection just above the infected apples; remove and destroy all 
mummies. Disease can be kept in check by repeated applicatious of 
Bordeaux mixture. 


Fic. 96, Bitter-rot canker, 

oon ner ee Leaf-spot, Apple Blotch (Phyllosticta pirina) — 
Caused by fungi which attack leaves and sometimes fruit of apples and pears ; 
appears on leaves soon after they unfold, in form of small reddish-brown spots, 
which later turn gray; often confused with ‘spray burn” which, however, leaves 
darker markings. On the fruit this disease occurs as small, black, irregular spots, 
a number of which often unite ina blotch; not known to do serious damage to fruit. 

TREATMENT — Early Bordeaux spraying before leaves open, and again, if necessary, after 
fruit has formed. 


Leaf-blight (Zntomospoyium maculatum )— Disease appears early, and 
much resembles the one just described ; attacks quince as well as apple; leaves 
sometimes become so badly diseased that they fall. 

TREATMENT — Spray early with Bordeaux, and if necessary several times, until August. 


Apple Rust, Cedar Fungus ( @ymnosporangium macropus )— Occurs 
wherever red cedars and junipers are grown ; sometimes a serious pest on apple and 
quince. 

On apple leaves this disease is first noticed in May or June, when bright yellow 
spots appear; fruit is often attacked in same manner; spots are caused by spores 
blown or otherwise carried from the common ‘‘ cedar balls.” 

TREATMENT — Destroy surrounding cedar and juniper trees; or, if this is not desirable, pick 
off cedar balls in fall and burn them. Bordeaux spray on the cedars early in spring has been 
found in some cases quite effective. 
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Apple-scab (Fusicladium dendriticum, Fig. 97)— All apple regions. This 
fungous disease attacks both leaves and fruit of the apple and sometimes other 
fruits. On the upper surfaces of leaves irregular soot-colored spots are formed; 
on fruit the spots are at first of this same color, but later enlarge, get rough 
and black, check growth of apple, 
and cause it to become distorted 
and worthless as first-class fruit. 
Sometimes petioles and young 
twigs are attacked and even fruit 
stems injured. 

TREATMENT — While it is impos- 
sible to exterminate so wide-spread and 
common a disease, it can be thoroughly 
controlled by careful, conscientious 
spraying. Bordeaux mixture as the buds are swelling, just before the blossoms open, just after 
blossoms fall, 7 to 10 days later, and even again, if necessary, has been found to give best results. 
The last two sprayings may cause some burning of fair-skinned apples. 


Fic. 97. Apple-scab on apples. 


Crown-gali of Apple (Fig. 85)—Many portions of United States and 
spreading rapidly, being carried by infested nursery stock. The cause of the dis- 
ease is not known but has been ascribed to some form of bacteria not yet isolated. 
It is a dangerous disease, and growers should be very careful to see that nursery 
stock is absolutely free from it. ‘‘It most commonly affects the crown of the tree, 
producing a dark, rough, abruptly protruding tumor, varying in size from a pea to 
that of the fist, or larger. A badly affected tree is likely to show signs of starva- 
tion, its growth ceasing and its foliage having a sickly yellowlook. Young trees 
often perish from the disease, and even large orchard trees will die and break off 
at the base. It is certainly contagious in some forms and perhaps in all. What is 
apparently a form of this same gall is found growing above the surface of the 
ground, at first appearing on the trunk as a small lump or tubercle, which later 
grows into a large wart-like excrescence and eventually girdles the trunk.” (Forbes. ) 
Young galls of this kind also start ont on the limbs, especially along the under 
side, and as they grow older darken and get rough in the same manner. On old 
galls small white or yellow points may be scen early in spring, which later take 
on the darker color, harden, and break open into rough cankery spots. 


TREATMENT — There is no known cure for the disease. Destroy all trees found infested, or 
cut off the galls appearing on the limbs and paint over with Bordeaux wash. 
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Root-rot (Telephora gallactina) — A disease common in orchards, especially 
in those grown on old forest-land or where diseased trees formerly grew ; usually 
fatal; trees affected suffer general loss of roots, and have a ‘‘starved and enfeebled 
look.” Often a mass of gum and scaly bark collects at the base of the tree, or large 
irregular white layers of fungous growth spread between the bark and the wood or 
run through the ground from root to root. Several species of mushrooms that 
seem to be the fruiting bodies of some of these “‘rotten-root” fungi grow at the 
base of the trunk. , 


TREATMENT — As this fungus seems to be capable of spreading in the ground from tree to 
tree, it is well not to plant any young trees on land where old diseased ones have been until after 
thorough cultivation. An affected tree is worthless and should be at once destroyed. 


Apple-tree Canker, Apple-fruit Black Rot (Spheropsis malorum) 
— Occurs over a large part of the apple-growing area of the United States. Disease 
affects limbs and fruit of apple, pear, and quince. Large limbs blacken, and bark 
roughens and splits, disclosing wood and causing a very rough, ugly-looking canker. 
Can be distinguished from the bitter-rot canker by the fact that in that canker the 
bark does not split away and disclose wood beneath. Black rot of the apple is 
caused by the same fungus, but rarely becomes a serious menace to the grower. 

TREATMENT — Remove and destroy affected limbs ; cut out diseased bark, and paint over all 
wounds with Bordeaux wash. When spraying in regular orchard treatment, see that the limbs 
are well covered with the spray. 

Apple-twig Blight (Bacillus amylovorus) — Caused by the same bacterium 
as the pear blight; rarely affects much more than the young growth on twigs. 
Spraying has not been found of much avail; cut off and destroy twigs affected. 
(See Pear Blight.) 


Ripe Rot (Monilia fructigena) —See under Plum. 


THE PEAR 


The general spraying treatment recommended for the apple will apply to the pear, 
with the addition of a kerosene emulsion spray before the buds burst in the spring in 
order to control the pear-blister mite and psyllids. 


The pear is attacked by many of the apple enemies, such as the codling-moth, 
green fruit worms, case-bearers, and tent-caterpillars, and several of the leat fungi 
and canker diseases work on this plant as well as on the apple. 


THE PEAR 


(a) Important Insxcts Insuriovs To THE PEAR 


Sinnate Pear-tree Borer (Agrilus sinuatus, 
Fig. 98)— This dangerous enemy of the pear is proving 
difficult of control. It is as yet confined to some of the 
Eastern States, but will undoubtedly appear elsewhere 
Larva causing trouble is about two inches long when full 
grown, white or dirty white in color, with broad flat head 
and small jaws. Feeds for two years before attaining full 
growth, and in that time makes “‘immensely long zigzag 
galleries ” between bark and wood, filly girdling tree and ae 
killing it. Beetle is small (4 inch long), narrow, and dark 75,4, Sinuate Pear-tree Fane 
colored, looking very much like other species of its genus, —Stuteebepartacnt of aoe 
being square-headed and tapering back almost to a point. — “lture) 

It appears in May or early June and lays eggs in crevices of bark, the slender 
whitish larve soon hatching and commencing their fatal work. 

TREATMENT — No ahsolutely successful treatment has yet been found. The general recom- 
mendations for the apple-tree borers will apply, and newspapers or other bands may he fastened 
about the tree to prevent eggs from being laid on it. Wire netting will not serve, as the beetle or 
young larva can readily pass through it. Thorough whitewashing of the trunks and lower limbs 
will aid in keeping the borers out. A little Paris green might be added to the whitewash. 

Pear-leaf Blister (Zriophyes pyrt)— Occurs wherever pears are grown. 
The injury done the leaf and known by the above name is “‘caused by minute, four- 
legged mites which live within the substance of the leaf, and pass the winter in the 
bud scales at or near the ends of the twigs.” (Forbes.) There appear at first on 
the leaves ‘‘ reddish, blister-like spots, inch or more in diameter.” These gradually 
change, through green, to black and unite, forming corky spots. The mites often 
destroy the larger part of the leaf tissue of a tree. 

TREATMENT — Thorough spraying of infested trees in winter with strong kerosene emuision 
diluted with 5 to 7 parts water, covering especially the terminal buds ; hand-picking and destruc- 
tion of leaves in early spring, when but a few are infested. 

Pear-slng (Selandria cerasi)—Light-colored slimy larve of a “‘saw-fly,” 
four-winged fly, which appear on the leaves early in the year and often skeletonize 
them. Worms feed on upper surfaces only, but to such an extent that trees are 
sometimes completely defoliated. 

TREATMENT — Usually controlled when spraying for other insects, but if not, give a thorough 
treatment with Paris green or other arsenical spray. 


Other Insects Attacking the Pear —See idee. 
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(b) Important DiszasEs oF THE PEAR 
Pear-blight, Fire-blight, Apple-twig Blight (Bacillus amylo- 
vorus)— A contagious bacterial disease affecting several of the fruit trees, but doing 
greatest damage to the pear. Infests cells of plant, multiplying in sap and event- 
ually permeating and destroying the whole tree. Bacteria are supposed to get 
entrance at blossoming time, the infection perhaps being carried by insects. 


TREATMENT — Cut out affected part several inches below where it shows disease, and paint 
wound with Bordeaux wash. There being no known cure, trees should be cut out and burned 
after disease has once reached large limbs and body. 


Other Pear Diseases —See Index. 


THE PEACH 
SPRAYING CALENDAR 


The general spraying treatment for leaf-feeders and diseases affecting the peach 
is as follows: 


TREATMENT WHEN TO SPRAY AGAINST 


1. Bordeaux mixture and Paris green.| Before buds swell. Leaf-curl, brown rot, bud-moth. 


Leaf-curl, brown rot, plum-cur- 


2. Bordeaux mixture and Paris green.| After blossoms fall. culios leaf tocders: 


8. Bordeaux mixture and Paris green.| Two weeks later. Brown rot and leaf-feeders. 


4, Ammoniacal copper-carbonate. When fruit is well formed.) Brown rot. 


On the peach, as on other fruit trees, kerosene emulsion may be used in 10 per cent. strength 
for such sucking insects as need treatment. As peach foliage is more tender than that of other 
trees, Bordeaux treatments need to be carefully given and the mixtures well prepared. 


(a) ImporTaNT Insects INJURIOUS TO THE PEACH 


Peach-tree Borer (Sanninoidea exitiosa, Fig. 99)— All peach regions. 
May be recognized by gummy exudations about lower parts of trunk and often by 
sickly appearance of tree. Insect passes the winter in a cocoon near outer portion 
of burrow; pupates and emerges as a moth in the spring. Male moths have 
clear wings and females purplish front wings and clear hind wings. Eggs are laid 
from May to July, according to latitude, and are placed singly on bark of tree near 
base. Larva, upon hatching, burrows into bark and mines between it and sap-wood 


THE PEACH 


Fie. 99. Peach-tree Borer: @, adult female; 6, adult male; c¢. full- 
grown larva; d, female ee e, male pupa; /, pupa skio extended 
natural size, (rom Marlatt, United 


partially from cocoon. A 
States Department of Agriculture.) 
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until fall; is inactive in winter, 
completing growth early the 
next year; is soft, pale yellow 
in color, with a dark, shining 
head, and grows to be over 1 
inch in length. Moths emerge 
in South very early in spring, 
brut in the North usually not 
until May or June. There is 
but one brood a year. 
TREATMENT— Digging out borers, 
killing by iuserting a wire, and pro- 


tecting trees from their entrance. Last named is undoubtedly the best measure, but it is not 
uniformly successful, and trees should always be looked over each year to see that no larvae are 
getting a start. The same protective treatment as recommended for apple borers may be used, 


that is, banding with newspapers or tarred paper. 


Fruit-tree Bark-beetle (Scolyfus rugulosus, Fig. 100) — From Michigan 


south to Georgia and Alabama and from Massachusetts west to Arkan- 


sas. Beetle attacks all the orchard trees, but 
seems to be fonnd more abundantly on plum 
and peach. Adult is a small brownish-black 
beetle, $ inch long, very active, and as early 
as the middle of March begins to form bur- 
rows in.the bark. After penetrating to the 
sap-wood the female constructs a brood cham- 
ber, in which eggs are laid. Larve upon 
hatching soon excavate little side galleries 
which they widen as they grow, full-grown 
larve crossing and recrossing galleries until 
there is a network of grooves all under 

the bark. The injury is recognized from 


scattered all over the bark. Larva is 
white, with yellowish head and brown 
jaws, and its surface is much wrinkled. 


a 


Bia recat ncan ger pean a = 
outside by tiny shot-hole-like openings’ Ney 


Two broods occur in the North, and more fra. 100. Fruit-tree Bark-beetle: adult heetle, highly 


have been reported from the South. 
13 


magnified; twig showing holes, natural size, and 
twig showing burrows. (Forbes.) 
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TREATMENT — Carbolic acid soap may be applied to trees to deter the beetles from making 
attempts to bore into the bark. This should be applied in March or April just before the warm 
days of spring. Clean culture will be found one of the best means of keeping this little pest out 
of the orchard. 


Black Peach-aphis (Aphis persice-niger)— Most of the peach-growing 
regions. Works on peach roots in very much the same manner as does the woolly 
aphis on apple roots. The wingless lice live mostly on roots, but early in spring some 
climb up and infest the young twigs, where the winged form develops and then 
migrates to other trees. The wingless insects are reddish brown or black, and the 
winged females jet-black or dark brown, with yellow marks on legs. Affected trees 
have sickly foliage, the leaves being light green or yellowish, with the edges 
slightly rolled. 


TREATMENT — Use tobacco about roots or kill with carbon bisulphide fumes. Kerosene emul- 
sion used on infested trees in spring and early summer might prevent the infestation of other trees. 


Other Insects Attacking the Peach — See Index. 


(b) ImporTANT DISEASES OF THE PEACH 


Crown-gall of Peach (Dendrophagus globosus)— Throughout United 
States, affecting peach, apricot, and almend. This crown-gall has been proved very 
satisfactorily by Professor Toumey to be a contagious disease caused by a minute 
parasitic organism belonging to the ‘‘slime molds.” In appearance it is very much 
like the crown-gall of the apple. 


TREATMENT — No treatment known which can be relied upon to cure. Dig up and destroy 
affected trees, and be careful to examine roots of nursery stock before planting. 


Leaf-curl (Zzoascus deformans)— Most peach-growing regions. Leaves 
become distorted and curled, first near end of twig and later along entire pranch. 
As disease progresses, affected leaves get paler, then become covered with a grayish 
mealy snbstance, and often fall. 

TREATMENT — Can be easily controlled by early thorough spraying with Bordeaux mixture, 


Peach-yellows— A highly contagious disease attacking peach and somo 
varicties of plums; cause, unknown. Presence may be recognized by yellowish 
foliage, gencral sickly appearance of tree, premature ripening of fruit, and presence 
of reddish spots in flesh of fruit; leaves often fall. 


TREATMENT — Dig up and burn all affected trees, being careful that the diseased tree is not 
dragged against a healthy one, as it is believed that infection may occur in this manner, 
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Little Peach Disease — Another contagious disease of unknown canse. 
Trees, especially their leaves, look sickly, and fruit ripens late, scarcely attaining 
a third its ordinary size. 

TREATMENT — Dig up and burn all affected trees. 

Peach Fruit-spot, Phum-seab, Cherry-secab — This is evidently the 
same disease, whether occurring in the peach, plum, or cherry, and it also attacks 
the apricot. It at first produces purple blotches on the fruit, which later cause 
the skin to split. It works on yonng bark in the same manner. 

TREATMENT — Thorough Bordeaux sprayings early in spring, and again, later, as given in 
calendar, will control this disease. 

Brown Rot (Monilia fructigena)—Fungons disease of the peach fruit, 
somewhat more likely to be prevalent after warm, showery weather. Infection is 
from mummies remaining on the trees, and perhaps from other canses. The peaches 
rot rapidly when once started, many falling from the trees. 


TREATMENT — Destroy all mummies and diseased fruit. The regular sprays for the leaf-curl, 
with additional oues as given in the calendar, will control this disease. : 


Other Peach Diseases — See Index. 
THE PLUM 
SPRAYING CALENDAR 


The general spraying treatment for the plum is as follows: 


TREATMENT WHEN TO SPRAY AGAINST 
1. Bordeaux mixture and Paris ; When leaf buds open. Bud-worms, case-bearers, shot-hole 
green. fungus. 


2. Bordeaux and Paris green. | When fruit is just formed.| Curculio, green fruit worms, fruit rot. 


Bordeaux. Two weeks later. Brown rot. 


Ammoniacal copper-carbo- | 
nate. 


When fruit is large. Brown rot. 


Kerosene emulsion for plant-lice in the early spring. 


(a) Inportant Insects INsuRIoUs TO THE PLUM 
Plum-cureulio or “Little Turk’? (Conotrarhkelus nenuphar, Fig. 
101) — Ranges through Atlantic States and westward to Missouri River, working on 
plum, peach, pear, apple, cherry, and quince. The work of this pest is first noticed 
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when the fruit is still small by the crescent-shaped spot cut by the beetle when pre- 
paring to deposit her egg. The larva is well protected from attack with any insec- 
ticide. Affected plums and some other fruits drop in 
a short time after larva begins feeding around stone. 
Larva is a small, stout, dirty white legless maggot, 
which when full grown pupates in the ground; beetle 
emerges from ground in latter part of summer, and 
immediately goes into hibernation until spring. 
TREATMENT — Success is attained in treating this insect 
only by persistent and continued effort. Spraying with 
arsenites will aid to some extent, but the most successful 
measure is to spread a sheet or other cloth on the ground in 
early morning, soon after plums begin to form, and jar the 


Fig. 101. Plum-curculio: «a. larva; Fi : 
a, pupa; e¢. beetle; d, young plum tree, collecting and destroying beetles that fall. This must he 


showingrerescents;\(Hiley,) kept up for several days. In commercial orchards the cloth is 
stretched on a frame and the persons bearing it stand one on each side of tree, while another jars it. 


Other Insects Attacking the Plum — see Index. 


(b) luporTANT DISEASES OF THE PLUM 


Black-knot (Plowrightia morbosa)—Widely distributed over the United 
States, in some places doing much damage to both plum and cherry-trees; also’ 
attacks wild plum and wild cherry. 

Disease first appears as a thickening or swelling of the twig, which, becoming 
thicker on one side, soon breaks through bark, a spongy mass growing out, and large, 
sooty-black, wart-like masses appear, broken by deep fissures. Where the knot 
girdles the twig or branch it soon kills it. Disease is spread from tree to tree by 
spores carried by wind or other agency. The most destructive and deadly of plum 
diseases, and every effort possible should be made to stamp it out. Trees are 
sometimes killed by it in a couple of years. 


TREATMENT — Cut off aud burn all parts showing any trace of the knots, cutting some dis- 
tance helow the last sign of affection, washing cut surfaces with Bordeaux mixture, or, if large, 
painting them over thoroughly with Bordeaux wash. 

Shot-hole Fungus ((ylindrisporium padi )— Disease appears first as a 
minute brown spot with reddish margin on leaf. Spot soon gets darker, and finally 
brownish black, at which stage many spots break away from surrounding tissue and 
fall out. This causes the characteristic appearance from which the name is taken. 

TREATMENT — Bordeaux sprays will control if applied early. 
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Yellows — Attacks Japanese plums. See under Peach. 

Ripe-fruit Rot (Monilia fructigena) — Prevalent in most plum-growing 
regions. Due to attack of a fungus that probably lives over in a mummy on the 
tree ; fruit ripens early and at the same time rapidly rots. 

TREATMENT — Keep trees clear of infested fruit; use Bordeaux mixture according to calendar. 

Plum-pockets (Eroascus prunt)— Not common over the country but often 
quite serious locally. Attacks fruit soon after blossoming time, causing it to turn 
yellow, then dark brown and black; fruit usually falls in June. 

TREATMENT — Spray with Bordeaux mixture when buds are beginning to swell and again just 
before blossoms open. 

Other Plum Diseases — See Index. 


THE CHERRY 
Iuportant Insects ann DiskAsEs 

The cherry requires the same general treatment us the plum. It is infested by 
some of the worst pests of the other fruits, among which are the fruit bark-beetle, 
pear-slug, black-knot, fruit rot, and leaf-spots, besides many others. 

Cherry Maggot (Rhagoletis cinguluta)— Not common. The life history 
of this insect is very similar to that of the apple maggot. 

TREATMENT — The chief recommendations have been fall plowing, to destroy pupa, and com- 
plete destruction of all infested fruit on trees as soon as seen. This last, if done in time, would 
probably prevent its spread in the orchard. 

Cherry Aphis (J/yzws cerasi)— Most cherry regions, but as a rule does little 
damage. A small black plant-louse, occurring as soon as leaves start in early spring. 
The young hatch from eggs laid on twigs and buds the preceding fall. Multiplies 
in the usual manner of plant-lice through summer ; hibernates in egg state. 

TREATMENT — Kerosene emulsion on tree just before eggs are laid, and perhaps in spring 
soon after eggs hatch. 

Other Cherry Insects and Diseases — See Index. 

THE QUINCE 
Ixportant INSECTS AND DISEASES 


The general treatment for the quince, in the matter of sprayluy, ts practically 
the same as that for the apple. 

The quince is attacked by nearly all the apple enemies of rank, and also by pear- 
blight and shot-hoile fungus. 

Quince Black Rot— This is identical with the black rot of apples. 


186 IMPORTANT SCALE INSECTS 


Fruit-spot and Leaf-spot— These are caused by the bacillus of the 
pear leaf-blight. 

Quince Rust — Caused by same fungus as rust of the apple, and remedied 
by cutting out cedar trees. Somctimes assumes on the quince a serious character, 
extending into tissue of young branches and deforming them. 

Other Quince Insects and Diseases — See Index. 


V. IMPORTANT SCALE INSECTS OF FRUIT TREES, BUSH 
FRUITS, AND VINES 


Range and Importance — Within recent years the scale insects have 
attained such an importance through their multiplication and rapid spread over the 
United States, that they are regarded as highly dangerous pests, and in many 
states lave necessitated stringent legislation. 

AQX\ herein treated are capable of doing serious damage to trees and vines. A 
few general statements regarding their lives will apply to all the species treated. The 
seales belong to the same order of insects as do the plant-lice, squash-bugs, leaf- 
hoppers, and other sucking insects injurious to vegetation. ; 

Life History — From the outward appearance, one not informed would 
scarcely consider them insects at all; but upon raising the tiny scale, the insect 
may be seen beneath it. This insect is a louse, appearing to the naked eye only as 
a soft mass affixed tightly to the bark. Its long thread-like beak or sucking tube 
is driven far into the wood, and by means of it the louse gets its food —the sap of 
the tree or vine. The scale is a protective covering secreted from the body of 
the louse after it has affixed itself to the bark. The larger number of scale insects 
hatch from eggs laid by the female under her scale, which protects them ufter she 
has died and dried away. In the case of the San Jose scale and the European fruit- 
scales, the young are usually brought forth alive, and this is occasionally true of 
some other scales also. 

The peach Lecanium secretes no true scale, but remains exposed all its life. 
The other specics here referred to affix themselves to the tender bark soon after 
hatehing and begin in a short time to secrete their armor. 

Difficulty of Combating — By reason of the protective scale it is often 
a difficult matter to destroy the occupant beneath. Where the period of hatching 
is well defined a thorough treatment with a contact insecticide may be made before 
the scule of the louse has had time to become protective. Treatment for the more 
fully developed insect in those species that pass the winter partly grown can best 
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be given after the leaves have fallen in autumn and before the buds open out in 
the spring. Most authorities seem to agree that the later the spray can be applied 
in the spring the better the results will be. In the winter no injury need be 
apprehended from the use of substances for spraying which would cause the 
destruction of foliage and often the death of the trees in the growing months. 

The scales to be treated have been divided into two classes: those belonging to 
the genus ut spedcofus, and often known as the ‘ring and nipple” scales; and those 
of various other genera, the most of which pass the winter in the egg stage beneath 
the female scale. 

THE RING AND NIPPLE SCALES 

To this genus belongs the most destructive of the scale insects —the San Jose 
scale. Several other species at 
times do considerable damage. 
The species all closely resemble 
each other, and it is difficult for 
the ordinary observer to distin- 
guish them by the means usnally 
at hand. Whenever a scale is 
found about which there is any 
doubt, the much safer plan is 
to send specimens to some com- 
petent authority for determina- 
tion. 

San Jose Seale (Lxpid- 
totus perniciosus, Fig. 102)— 
Widely distributed over the 
United States and rapidly 
spreading. It infests practi- 
cally all our fruit trees, many 
shade trees, and several shrnbs. 

Trees badly infested show 
dark scurfy patches on the bark, 
and the fruit, when present, is 
often well covered with the 
scale. On the frnit and young 


. . - Fre. 102. San Jose Seale: a, natural size; b, magnified. (Howard 
twigs there is usually a reddish ‘and Marlatt, United States Department of Agriculture.) 
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discoloration where the seale is present. The single scale is nearly circular in 
outline in the female, grayish in color in mature specimens, with an almost jet- 
black central nipple surrounded by one or more distinct yellowish or grayish rings. 
The crowding of scales on bark often changes the circular outline. The young 
scale is jet-black, evenly circular, and shows the central nipple and two depressed 
rings very plainly. The San Jose scale differs from the European fruit-scale in 
general appearance only in the presence of the black nipple, and from the Forbes 
and the Putnam scules by the fact that it lacks the distinct brighter-colored exu- 
vium located near the center of those scales. The insect passes the winter, partly 
grown, beneath scale. In spring it soon attains maturity, and the males, which 
are winged, appear and mate with females. No eggs are laid, female giving birth 
to living young. The number of broods is stated to depend on length of season, 
as females produce young when they are from “ thirty- ave to forty days old” and 
continue to do so for about six weeks. 

TREATMENT — Use lime-sulphur-and-salt wash after leaves are off trees. If possible to treat 
trees just before buds swell in spring, do so, as treatment at that time will probably be the most 
effectual. Treat trees thoroughly, seeing that every branch and twig is well covered with solu- 
tion. The wash will not injure the trees. If for any reason the materials for this wash cannot 
readily be obtained, whale-oi] soap can be used on all trees but peach at the rate of 2 pounds soap 
to 1 gallon water. For summer treatment for control of scale use 10 per cent. kerosene emuision, 

European Frnit-seale (Aspidiotus ostreeformis) — Known as yet only in 
some of the Northern States. Occurs on all orehard trees. This scale passes the 
winter partly mature and by the last of June becomes full grown, the females soon 
afterward giving birth to living young. ‘There appears to be but one brood a year, 
at least in the Northern States.” (Banks.) It very closely resembles the San Jose 
scale, although the young scales are paler, and the adult female scale is not so 
nearly circular and lacks dark central nipple. 

TREATMENT — Same as for San Jose scale. 

Putnam’s Scale (Aspidiotus ancylus) — Widely distributed over the United 
States, and attaeks all orchard trees and many shade trees; rarely occurs, however, 
in abundance on fruit trees. Iibernates as a full-grown insect, the females laying 
eggs late in spring or early summer, and the young hatching in July; one brood a 
year. Adult scales of this species also very closely resemble the San Jose scale, but 
have a visible, orange-colored exuvium and are less circular, while the young scales 
have no depressed ring about nipple. This scale is usually darker than the Forbes 
scale. 

TREATMENT— Same as for San Jose scale. 
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Forbes or Cherry Seale (Aspi- f~ 
diotus forbesr, Fig. 1083) —~ Widely distrib- f° 
uted, attacking all orchard trees but rarely 
occurring in sufficient numbers to be con- 
sidered serious. Very similar to the scale 
last described and to the European fruit- 
scale, but when found on cherry appears 
to be more shining. It has a grayish rim 
and usually appears flatter than the other 
closely related species. Iibernates as a 
partly grown insect. Eggs laid in late 
April and through May, and young hatch 
the Jast of May and in early June. Two 
broods, young again appearing in Augnst 
and Septenber. 

TREATMENT — Same as for San Jose scale. 

Grape Seale (Aspidiotus uve)— 
Occurs not uncommonly throughout all 
grape-growing regions; rarely becomes a 
serious pest. The scales are usually found 
on vines from ground up to end of the : 
second year’s growth. When abundant Fic. 103. Forbes Scale: a, natural size on cherry 

- twig; b, female scale; c, male scale. (Forbes.) 
they cover surface so that it appears to 
have had a ragged coat of whitewash, and in such cases vines need immediate atten- 
tion. ‘Female scale is flat, nearly circular, about 75 inch long, pale yellowish 
brown or dingy white. When removed, a conspicuous white speck npon bark 
marks its former position.” (Forbes.) Winters as an egg beneath old female scale, 
and the eggs begin hatching about middle of May ; one brood a year. 


TREATMENT — A spray of whale-oil soap (1 to 7) or of 10 per cent. kerosene emulsion applied 
at time young are hatching will kill them easily. 


THE LESSER FRUIT SCALES 


Oyster-shell Seale (Mytilaspis pomorum, Fig. 104)— All fruit states, 
infesting many fruit and shade trees, and several shrubs. The common name quite 
appropriately describes the shape of the female scale, which is about 4 inch long. 
Scale is brownish or grayish white and two or three times as long as wide. In the 


‘ 
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winter the white or yellowish 
eggs may be found beneath 
old scale of female. These 
hatch in late spring and soon 
attach themselves to young 
twigs and smaller branches. 
The male scale is much smaller 
and more purallel-sided, as may 
be seen from Fig. 104. 

TREATMENT—Spray young scales 
with kerosene emulsion in carly 
summer. Thorough treatment of 
affected trees with whale-oil soap, 
or with the lime-sulphur-and-salt 
wash before buds open in spring 
will perhaps be effcclive. May be 
kept in check if closely watched 
and not permitted to get a foot- 
hold. 

Scurfy Scale (Chionas- 
pis furfurus, Fig. 105)— All 
fruit states, especially infest- 
Fic. 104. Oyster-shell Scale: a, female scale, under side, showing the ing apple, crab-apple, pear, 


insect and its eggs within; }, same, from above; c, same, natural d : h ‘ 
size: d@, ¢, male scale, enlarged and exact size. (Howard, United @NG quince, occurs, however, 


States Department of Agriculture.) on many other trees and some- 
times on shrubs. This is the most common of orchard scales and may be readily 
known by its whitish color—in winter turning to dirty white. The female is 
ovate in shape, while the male is fully twice as long as broad, with parallel sides, 
and is also nearer snow-white in color. Insect hibernates in egg stage under female 
scale; eggs when crushed yield a reddish fluid. One brood a year in North, but 
more have been reported from South. Winged males appear in September, and 
soon thereafter eggs are laid and female dies; young begin to appear hy the middle 
of May or soon after. 


TREATMENT — Spray in the spring, immediately after eggs begin to hatch, as for oyster-shell 
scale. This scale rarely needs eontrolling unless it be present in large numbers on young trees. 


Peach Seale (Diaspis pentagona)— Occurs throughout South and as far 
north as Pennsylvania, advancing northward each year. Attacks peach, plum, 
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cherry, and some other plants. This has 
sometimes been called the ‘whitewash ” 
scale, from the peculiar appearance it gives 
to trees badly infested. The female scale is 
grayish white, quite flat und irregularly cir- 
cnlar; male scale, elongate, three times as long 
as broad, and snow white. Eggs are laid in 
May, last of June, and in August. Females 
hatch from last brood of eggs and hibernate 
partly or fully developed, but males pass win- 
ter in egg stage. 

TREATMENT ~—Spray as for other scales that 


hiberuate as eggs. A winter treatment is also ad- eo 
visable. 


Fie. 105. Scurfy Scale: a, b, female and male 


Peach Lecaniumi (Lecanium nigro- Teandea United Sintec Tevarmone cr me: 
fasciatum, Fig. 106) — New York and Penn- culture.) 


sylvania, southward to Virginia, and west to Arkansas and New Mexico. Attacks 
peach, plum, and, more rarely, apple. ‘‘ This insect, formerly known as L. persicie, 
is one of the largest of the scale insects, being about 4 inch long and two thirds as 
wide. It is elliptical in outline and strongly convex.” (Banks.) Its color is dull 
greenish brown, sometimes marked with distinct darker bands. Female hibernates 
as an adult and lays eggs about last of May, young hatching from early June to 
mid-July. Young larve are very fat, pale yellow, with a 
marginal rim. They become stationary in a short time, 

and the winged males appear by the latter part of July. 

TREATMENT — Treat in July 
with kerosene emulsion, or in 
winter with some one of the 
stronger solutions. Very easily 
kept in check. 

Rose or Raspberry 
Seale (-Aulacaspis rose)— 
Quite widely distributed, at- 
tacking not only rose and 
raspberry but blackberry and 


other plants belonging to 
: . - x Fie. 106. Peach Lecanium: adults at right, young at left. (After 
this family . In New Jer sey Howard, United States Department of Agriculture.) 
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it hibernates in the egg, but farther south some of the eggs hatch in fall, and in 
Florida it usually passes the winter beneath its seale as a partly developed insect. 
The scale is snowy white, circular in outline, and has a dark center. On account 
of its whiteness it may be readily seen on twigs and branches of infested plants. 


TrearmMEent — The cleaning up of canes, dead wood, and rubbish in the fall will usually serve 
to control this inseet ; kerosene emulsion spray may be used effectively at time of egg hatching. 
Insect rarely becomes a serious pest. 


VI. SMALL FRUITS AND VINES 


THE GRAPE 
(a) Important Insunious INSECTS 


Grape-vine Flea-beetle (Hualtica chalybea)— Occurs wherever grapes are 
grown east of the Rocky Mountains. On the Pacific Coast a nearly related species 
does the same damage to buds and leaves. Beetles, which are small and steely 
blue or greenish blue in color, appear in May and June on buds and leaves. The 
grub of this beetle is slender; varies from yellow to yellowish brown in color, and 
has a black head ; grows to be about 2 inch long; and feeds on buds and leaves with 
adult beetles. 

TREATMENT — Spray vines with Paris green (1 pound to 50 gallons water) before buds open 


in spring, and later, when leaves are out, with regular Paris green mixture (1 pound to 150 gallons 
water). Add lime to first spray —1 or 2 pounds to each 50 gallons of mixture. 


Grape Root-worm (fidia viticida) — Distributed quite generally over the 
United States. The life history of this beetle has been worked out by Prof. F. M. 
Webster in Ohio, Eggs are laid on slightly loosened parts of bark early in year ; 
and young, upon hatching, drop to ground, afterward finding their way to small 
fibrous upper roots throngh eracks in ground. Adult beetles feed on foliage early 
in year, doing considerable damage by eating irregular holes in upper surface of 
leaves. Larve at first feed on fibrous roots, but as they grow larger pass to largé 
roots and gnaw off bark, working their way downward. In early autumn they 
form a little case near the root upon which they were feeding, and remain in this 
until the following spring, when they pupate, emerging in June. 

TREATMENT — Remedial measures have not been uniformly successful. Spray foliage with 
strong arscuical mixtures, usiug lime to prevent burning. This will destroy many adults. Keep 


ground well cultivated, so as to have a deep powdery soil over roots. This will help keep larvee 
from reaching food. 
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Grape Cane-borer or Apple Twig-borer (Amphiverus bicandalus) 
— Occurs principally in Mississippi Valley states and Texas ; closely related species 
works in the same manner in Pacific Coast states, 

Eggs laid on stems (usually dead or dying) of grape or other plants early in 
spring by beetles that hibernated in burrows ent in twigs of apple and other fruit 
trees. Larva lives in these dead stems until autumn, when it pupates, and a eylin- 
drical brown adult beetle soon appears. Adult leaves grape stems and goes to some 
fruit tree, where it bores a channel several inches in length in a small twig, in 
which it passes the winter. 

TREATMNENT— Carefully prune diseased wood and burn it; clean up all neglected brier 
patches, as these are also breeding places for the insect, 

Grape Leaf-hopper (Typhlocyba vitis, 7. 
cones, and others, Fig. 107)— Often erroneously 
called ‘Grape Thrips.” Several species of leaf- 
hoppers infest grape-vine. Leaves are injured by 
their sucking the juices, and first show light spots, 
which later turn brown, the leaf appearing “ burned.” 
If plant is now disturbed, myriads of tiny insects, 
rosy red, green, and yellow will arise and then settle 
back on the leaves. The young insects are usually 
paler in color, and very active. 

TREATMENT — Go through vineyard with a screen, or even 
a palm-leaf fan, upon which has been smeared coal-tar, and 
as you go, disturb the vines and keep the fan or screen con- 
stantly moving. Many insects will be caught in this way. 
Spray the vines with kerosene emulsion, 10 per cent, strength, 
at the same time jarring the vines to disturb the ‘‘ hoppers,” 
and filling air with spray. 


Grape-vine Phylloxera (Phyllozera vasta- 


Fie. 107. Grape-vine Leaf-hoppers: 


triz)— Eastern States and parts of California; rare above, young of different ages; at 
a 3 7 Rene right, adult of Typhlocyba vulne- 
elsewhere in United States. This is one of the root- rata; atleft, T. comes. (Lugger.) 


infesting plant-lice that form galls on roots of plant 

and sometimes also on under sides of leaves. Insects winter mostly as immature 
wingless forms on roots. In spring they rapidly increase in size and soon begin to 
lay eggs. Young from these eggs are wingless, and as soon as grown lay eggs, 
several generations of this character occnrring and rapidly spreading over roots. 
In midsummer a form appears that crawls up to the surface, acquires wings, and 
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migrates to other vines, laying eggs on under side of leaves. The female of this 
generation lays a single egg, from which hatches a form like that which had 
wintered over. 

TrEATMENT— American vines can usually resist the attack, but should any treatment he 
necessary apply carbon bisulphide. Inject this substance —+ ounce to each injection—in four or 
five places on each square yard of surface over the whole vineyard. Put the fluid 8 to 12 inches 
deep and not less than a foot from base of vines, closing the holes tightly with the foot; repeat 
operation every year until insects are destroyed. 

Grape-berry Moth (Zudemia botrana)—All grape states. Larve of first 
brood feed on leaves und blossoms; the next brood attacks fruit, burrowing in pulp 
and producing appearance like black rot. 

TREATMENT — Arsenical spraying for first brood. For second brood, bag the fruit; leave 
none on vines to decay; keep vineyard clear of trash. 

Grape Leaf-folder (Desmia maculalis) — East of the Rocky Mountains. 
Leaves are folded double and tightly fastened by a small greenish larva which 
skeletonizes them from the upper side. Moth black, spotted with white; about 
an inch across wings. 

TREATMENT — Clean culture ; hand-picking of affected leaves ; burning rubbish. 

Eight-spotted Forester (Alypia octomaculata)— East of Rocky Moun- 
tains. Especially common on Virginia creeper and often on grape leaves. Cater- 
pillars are light brown, with black dots; occur on leaves in spring, and are some- 
times very abundant. Moth, which appears in midsummer, has fore-wings black, 
with two yellow blotches; hind-wings varying, but with two white spots. 

TREATMENT — Arsenical sprays when first noticed, and hand-picking. 

Rose-chafer (WVacrodactylus subspinosus)— States east of Colorado and 
north of Virginia and Tennessee. Attacks many plants. Blossoms are destroyed 
and leaves eaten by this awkward, long-legged, light-brown beetle (4 inch long) 
early in the spring. 

TREATMENT — Vines may be covered with netting and clusters bagged; hand-pick from grapes 
and other plants, Spraying rarely seems to be of value. Insect often iufests Spirzea, hence this 
may be used as a trap crop. peed 

Grape-vine Saw-fly (Llennocampa pygmea)—AN grape states. Slugs are 
yellow, with black dots, and feed in the same way as the currant saw-fly, the same 
treatment sufficing when they become abundant. 


(b) Important DISEASES OF THE GRAPE 


The following has heen recommended as good practice in controlling grape diseases : 
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Spray with Bordeaux mieture (a) just as pink tips of first leaves appear, (b) ten days or two 
weeks later, befure blossoms open, (c) just after blossoming, (a) again in from ten to fourteen days. 


Lf another treatment seems to be necessary, use dinmoniacal eopper-earbonate solution after the frutt 
ts well formed. 


Downy Mildew (Plusmopora viticola)— AN grape regions. This disease 
attacks all parts of the vine, on fruit causing what is known as brown rot, the 
berries shriveling and drying. 

TREATMENT — For the mildews and rots that infest the grape, Bordeaux mixture is always 
successful if applied at the right times. 

Powdery Mildew (Uvneinulu spiralis) — Attacks both foliage and fruit, 
especially in midsummer, portions attacked being covered with the web-like threads 
of the fungus. 

Black Rot (Lestadia Bidwellii)— One of the most common, wide-spread, and 
destructive of grape diseases. It chiefly attacks the frnit, causing dark spotting 
and rotting of the green berries, and may also work on leaves, petioles, and cluster 
branches, producing elongated dead spots. Rotted fruits dry and hang over winter 
on the vines, thus carrying the fungus over to the next season. 


TREATMENT — Spraying treatment above outlined will control this disease. Destroy all fruit 
affected by the rot. 


Chlorosis, Yellow Leaf— Disease shown by yellowing, browning, and 
dropping of leaves. Eventually kills vine. Supposed to be due to excess of lime 
in the soil. Small amounts of sulphate of iron have been recommended. Plant 
resistant stocks, such as Concord, Catawba, Delaware, Moore’s Early, and Niagara. 
Some other varieties also may be resistant. 

Anthracnose, ‘ Bird’s-eye Rot” (Sphaceloma anpelinum) — Dark 
spots form on surface of leaf, cracking tissue and cansing well-defined sunken spots 
which usually have a lighter-colored center. 


TREATMENT — Disease is entirely amenable to Bordeaux sprays. Swab surfaces of canes, early 
in spring before buds open, with a warm saturated solution of sulphate of iron, to which has heen 
added 1 per cent. of sulphuric acid. Handle with care to avoid acid burns. 


THE CURRANT 
(a) Important Insurtous INsEcts 
Currant Saw-fly (Pristophora grossularie), Currant-worm (Nematus 
ribesit) — All fruit states. Small four-winged flies, with deep-yellow bodies. Lay 
eggs early in spring on under side of currant leaves along ribs. Larvee feed on leaf 
tissue and, when abundant, rapidly defoliate a bush. 
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TREATMENT — Underspray with hellebore (1 ounce to 2 gallons water) when worms are very 
young ; if not checked, use again at double this strength. For other currant worms, arsenical 
spraying in spring is required. 

Four-lined Leaf-bug (Pecilocapsus lneatus)—Bright yellow bug, #5 
inch long, with black antenne and two black stripes on each wing-cover; young, 
bright red. Eggs are laid near growing tips of currant and other closely related 
plants, hatching the following May. Bugs suck juices of plant, especially working 
on leaves. ; 

TREATMENT — Jar off in early morning into pans of kerosene and water; cut off tips contain- 
ing eggs, use 10 per cent. kerosene emulsion on young. 

Currant Stem-borers (Sesia tipuliformis, Saw-fly Borers) —'Through- 
out the United States. The larva of the former species attacks lilac and currant, 
boring in the old wood. The saw-fly borers work in young shoots. 


TREATMENT— Cut out and burn infested stems, which may be recognized early in spring by 
wilting of leaves soou after coming out. 


(b) DISEASES OF THE CURRANT 


Several leaf-spots and a mildew attack currant. They are amenable to treat- 
ment with Bordeaux mixture. Use same general treatment in spraying as for grape 
mildews. 


THE RASPBERRY, STRAWBERRY, AND CRANBERRY 
ImportTaNT INSECTS AND DISEASES 


Cane Maggots (Phorbi« sp.) and Cane-borers (Oderea sp.) — Can be 
controlled by cutting out diseased canes. 


Saw-fly (Jonophadnus rubi) — Larvee may be brushed from bushes or treated 
with hellebore spray (1 ounce to 1 gallon water). 


Raspberry Anthracnose (Colletotrichiwm venetum)— All states. This 
fungous disease appears on bark, and occasionally on leaves and fruit of raspberry, 
blackberry, and other closely related plants. Small purple spots will first be seen 
on canes near ground. These spread, acquire 1 grayish white center, and later 
attain large size, having purple outer edges. i 

TREATMENT — Carefully examine all nursery stock before planting. If disease is present, 


either destroy stock or dip in Bordeaux mixture. Wheu present on planted stock, trim closely, 
burn all old canes and refuse, and treat young shoots with Bordeaux mixture. 
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Strawberry Crown-borer (Tyloderma fraga- 
rie, Fig. 108) — Occurs in nearly all strawberry regions. 
Eggs are laid in June or July. Larva burrows downward, 
eating substance of crown in which it remains until full 
grown. Beetle emerges in August, and hibernates through role e 
winter. Itis about 4 inch long, brown, with several darker Fie. 108. Strawberry Crown- 


i : ? borer: «, 1 ; b,c, adult 
spots, and marked with lines and dots. beetle: Atta FOrbeR i 


TREATMENT—Dig up and burn infested vines; transplant frequently. 

Strawberry-weevil (Anthonomus signatus)— All strawberry regions. A 
very troublesome pest that feeds in larval stage on flower buds. Beetle a small 
black insect with a hard snout or beak. Lays eggs in bud and then so punctures 
the flower stem that it dries and breaks off. A number of wild flowers are attacked 
in like manner. 


TREATMENT — Plant chiefly pistillate varieties, covering, until danger is over, the staminate 
varieties that are necessary. 

Strawberry Grubs — Larve of May beetles, feeding on roots. Avoid use 
of sod land for berries until it has been several years in cultivation. 

Strawberry Leaf-spot (Spherella fragariw)— Also called rust or leaf- 
blight. This fungus may be kept in check by the use of Bordeaux mixture when 
plants are first set out and 3 or 4 times thereafter. Spray in spring before blossom- 
ing, and again about two weeks later; burn off beds in fall and destroy all old leaves. 

Cranberry Fire-worm (7eras minuta) —All cranberry regions, attacking 
cranberry, apple, huckleberry, and other plants. On cranberries this larva often 
does much damage by spinning up and eating tips of growing shoots. Larva is 
small, green, with black head. Another worm (hopobota vaccianc), closely resem- 
bling it but with a yellow head, also does considerable damage to cranberry plants. 

TREATMENT — Prof. J. B. Smith states that the only successful treatment is that of keeping 
the bogs covered with water until rather late —“‘ until at least the middle of May.” 


VIL. SHADE TREES 
IMPORTANT INJURIOUS INSECTS 


White-marked Tussock-moth (Orgyia leucostigma, Fig. 109)—All of 
Eastern and Central United States. Caterpillar does great’ damage to shade trees 
in city parks and along streets, and also attacks fruit trees. Adult moth is a pale 


ashy-gray insect; the female, quite stout and wingless, the males, with ash-gray 
14 
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wings and feathered antenne. During 
July and August there may be seen on 
leaves, trunks, and branches of trees a 
silky-white cocoon, often partly hidden 
in crevices of the bark and later dis- 
colored by soot and dirt, and from this 
cocoon soon emerge the adult insects. 
Female rarely travels far, and usually 
lays eggs on old cocoon — 100 to 500 in 
a place, fastened together and enveloped 
in a white frothy substance, which soon 
hardens and becomes impervious to 
rains and snows. Young larve hatch 
Fie. 109. Tussock-moth: larva above, adult female at in April or May in warm springs, and 

left, adult male at right. (After Forbes.) immediately begin feeding on buds and 
young leaves. By July they are about full size, and then and in August make 
their cocoons. The larva is from # to 14 inches in length when full grown ; 
general color yellowish, the body with three darker stripes, and the head brilliant 
red; three Jong black plumes, two near the head and one at the anal end, and four 
large white tufts along the center of the back, standing ont prominently from the 
remainder of the long, scattered, yellowish pubescence. 

TREATMENT — Destroy egg-masses in fall and winter, and use arsenical sprays early in spring. 
Tn the North there is prohahly but one brood ; two are reported in the South. 


Gipsy Moth (Porthetria dispar)— At present confined to New England, and 
principally to Massachusetts. Without doubt one of the most serious of the im- 
ported pests, feeding on all kinds of shade and fruit trees and on shrubbery. Eggs 
are laid in clusters of 400 to 500 on trees, fences, and in various other places, each 
cluster being covered with yellow hairs from the female’s body. Larvae hatch early 
in spring and feed on foliage. When full grown they are about 2 inches long, have 
a mottled gray appearance, and are covered with long yellow and black hairs which 
arise from tubercles, blue at the anterior and red at the posterior end of the body. 
They pupate in July, and the moths emerge in August, soon laying eggs for the 
next year’s brood. Adult female has whitish wings with dark spots along outer 
margins, but male is darker, and both have dark curved lines and spots on wings. 


TREATMENT — Destroy egg-masses and cocoons; spray with arsenites as soon as caterpillars 
hatch in the spring. 
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Brown-tailed Moth (Zuproctis chrysorrhed) — A most dangerous shade- 
and fruit-tree pest, at present continued to some parts of Massachusetts. Egy-masses 
mey be found in midsummer, 200 to 300 in a cluster, attached to the under side of a 
leaf, and usually near end of branch. Cluster is covered with dense mass of brown 
hairs from female’s body. Larve hatch in August and feed near ends of branches 
in colonies, drawing leaves together into a sort of tent in which they hibernate, 
beginning early in spring to feed on young leaves and buds. Full-grown larve are 
dark brown, mottled and spotted with orange, and are clothed with reddish brown 
hairs; two rows of dense white tufts stand prominently out of upper side of body. 
Papatein June, moths soon emerging. Adults have white wings and female a brown 
tip at end of body. 

TREATMENT — Destroy tents in fall and winter by collecting or burning out, and collect and 
destroy egg-masses in summer. 

Forest Tent-caterpillar (Clisiocampa disstria)—Ranges from New York 
westward and southward to Texas and New Mexico, attacking both fruit and shade 
trees. Eggs are laid by brown moths in Jnly and August, in belts encircling 
smaller twigs of many shade and fruit trees ; from these egg-masses in spring hatch 
larvee which, when full grown, are dark and hairy, with silver spots along back and 
a blue head. Larve live in colonies, but contrary to their common name do not 
spin a tent; sometimes a slight web is made along a limb. When not feeding they 
collect in bunches on tronk ayy ge 
or large limbs. Cocoons are é' 
formed in June and fastened 
to the bark or at the forks of 
smalllimbs. One brood a year. 

TREATMENT— Destroy egg-masses 
when on fruit trees or shrubbery ; 
ki)] caterpillars when they are massed 
on limbs or trunk, jarring them from 
trees, then collecting and destroying 
them. Spraying would be a costly 
process when they are working in 
large trees. 


Bagworm (Thyridopte- 
ryz ephemereformis, Fig. 110) 


Fic. 110. Bagworm: a, larva, removed from case; 5, chrysalis; ¢, 

— From New York westward adult female taken from case; d, adult male; e, cross-section of 
bye ids : 2 pag and female within, latter full of eggs; th bag and larva from 

to Mississipp River and sonth- evergreen; g, very young larve in their cases, (After Forbes.) 
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ward to the Gulf. Most common on evergreen shade-trees, such as cedar, pine, 
and arbor-vite, but feeds also on many others, and on fruit trees of all kinds. 

Cases may be readily recognized on trees in winter. They are oval, soft, sack- 
like bodies, an inch or more in length, pointed at both ends, and attached by one 
end to a twig. Eggs hatch in May and June and the larva immediately com- 
mences a case, forming it from bits of leaf and stem. In early fall it pupates in 
this case. The males, which are dark moths with semitransparent wings, emerge 
and mate with the females. These have no wings and never leave cases until 
after laying eggs—and then only to fall ont and die. 

TREATMENT — Destroy cases in winter by picking from trees. They may be piled in a con- 
venient spot away from trees until later in the spring, when all parasites have had a chance to 


emerge, and then he destroyed. Arsenical sprays early in the summer will aid in controlling the 
worms. 

Canker-worms, Fall (Anisopteryz pometaria) and Spring (Paleacrita 
vernata, Figs. 91, 92) — Canker-worms occur thronghout the United States and attack 
many kinds of fruit and shade trees. (For descriptions see Apple Insects, page 172.) 

TREATMENT — Band trees the first warm days late in winter or in very early spring. In case 
of threatened injury from fall species, banding must be done in fall before eggs are laid. <A suc- 
cessful means of banding is as follows: Put a narrow band of rongh cotton batting around the 
tree, cutting the bark smooth if it is very rough and uneven. Around this tie an 8-inch band 
of building or tarred paper, and on this spread a thin layer of ordinary cheap printer’s ink, to 
which a little car-oil has been added to render it more sticky. If the ink gets crusted over, 
another coat of the car-oil will be required. The last of May, or when danger is ovcr, these 
bands may be easily cut from the trees, leaving them clean and free from any sticky substance. 
Avoid putting sticky preparations directly on the trees, as many of them are very injurious. 
Where worms have already appeared on the leaves arsenical sprays may be used. 

Elm Leaf-beetle (Galerucella lutesla, Fig. 111)— Occurs commonly in 
New England and Middle Atlantic States and is gradually spreading westward. 
Appears to prefer English elms. Both beetles and larve feed on the elm leaves 
and have proved to be serious pests, especially in cities and towns. Beetle is 
yellowish, with black stripes, and about + inch long; appears early in spring, and 
begins laying eggs on leavesin May. Larve finally attain nearly the color of mature 
beetle. When full grown they pass down tree and pupate in ground. 

TREATMENT — Arsenical sprays applied early on under side of leaves just after buds burst, 
and several times more if necessary. Kill larvee in latter part of June, when they are clustered on 
larger limbs and trunk preparatory to pupating. 

Cottonwood and’ Poplar Borers (species belonging to several genera) 
~—These insects lay eggs on trunk of tree or near a wound, the larve hatching 
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Fie. 111. Elm Leaf-beetle: a, egg; b, larva; c, adult; e, egg; g, larva; j, pupa; k, adult; e, g, j, k, enlarged; 
f,h, i, l, details. (From Riley, nited States Department of Ageietnee). : ae :: 


therefrom burrowing into the trunk or limbs of the tree and often killing it. 
Larve may be destroyed by running a wire into their burrows. 

Cecropia (-Lf/acus cecropia, Fig. 112)— Found attacking walnut and many 
other shade trees during latter part of summer. It is a large green worm with red 
and yellow tubercles on upper side of body. It pupates in a dense silken cocoon 
among branches, or at base of tree on ground. Larve often defoliate shade trees 
in parks and along boulevards. 

TREATMENT — Hand-picking or arsenical spraying. Gather cocoons in fall and destroy. 


Elm Seale (Chionaspis americana) — Female scale fawn-color until late in 
the year, when it becomes a dirty white. Much resembles scurfy scale but is more 
convex. Male scale pure white, sides nearly parallel, narrow and three-ridged. 
Eggs purplish, and concealed beneath old female scale. Insect hibernates in the 
egg stage, hatching about May Ist. 


TREATMENT — Kerosene emulsion applied early in spring, just as eggs are heginning to hatch. 


Cottony Maple-seale (Pulvinaria innumerabils)— 
Quite common on maple and other shade trees through- 
out the United States. Usually noticed as a 
white cottony mass on under side : 
of small limbs and twigs; later in 
year young scales may be found 
on under side of leaves arranged 
along ribs, but without any cottony 
covering. They pass to limbs and Fie. 112. Cecropia larva. 
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twigs, and eggs are laid under the cottony covering, hatching in spring and early 
summer. 


TREATMENT — Trees may be freed from the large seales by fastening a sponge or cloth on the 
end of a pole, saturating it in kerosene, and swabbing the scale from the under side of the limbs. 


Oyster-shell Seale (Mytilaspis pomorum) —See Apple Insects. 

Walnut Seale (Aspidiotus juglans-regiw)— Well distributed over the 
United States. While this may be found at times on almost any of the fruit trees, 
it chiefly infests walnut, locust, and other shade trees. It is the largest of the 
‘‘ring and nipple ” scales, is irregularly circular in outline, and pale gray or dirty 
white in color. 

TREATMENT — Same as for San Jose scale, if it beeomes abundant. 
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APPLE Rots or Inuinois. By George P. Clinton. Bulletin 69. Illinois eee 
Heperiment Station, Urbana, Til. ts — 


A thorough treatment of the apple rots, which, iheieh: aeited for Illinois, is panes 
applicable. 


ASPARAGUS CULTURE. Farmers’ Bulletin 61. United States Department of Agriculture . —— 


This general treatise includes short accounts of the insects affecting the asparagus plant, 
and suggests means of destrnction. 


Buack Rot or Caspace. Farmers’ Bulletin 68. United States Sa Made e a 
culture . ee ee ss 


Bott Worm or Corton. Bulletin 29, Division of 9 Batomolog. " United States Deport 
ment of Agriculture . ta hae ty eer $0.05 


BUTTERFLIES AND Motus INsuRtous TO FRvuIT-PRODUCING eine By Otto nace 
Bulletin 65. Minnesota Agricultural Experiment Station, St. Anthony Park, Minn. . —— 
Short accounts of these insects, with many text illustrations. 
BuTterrLty Boor, Tuk. By W. J. Holland. Doubleday, McClure & Co.,N.Y. . . . 8.00 


Gives short accounts of all the important butterflies found in the United States, descrihes 
them, and gives food plants of larvee where known. Is illnstrated with 48 color-plates and 
many text figures. 2 


CaRBON BisvuLPHIDE AS AN INsEcTIcIDE. Farmers’ Bulletin 145. United States Sin 
ment of Agriculture . 


Coinciu Bue, Tir. Bulletin 15, “New Series. Division ae Eavomology. United Sates 
Department of Agriculture BAIN aac Cog Min aas oR gies 10 
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CoLEOPTERA, oR BEETLES. By Otto Lugger, Bulletin 66. Minnesota Agricultural Erperi- 
ment Station, St. Anthony Park, Minn. eee 


CONDENSED HANDBOOK OF THE DISEASES OF CULTIVATED PLANTS IN OHIO. By 
A.D. Selby. Bulletin 121. Ohio Agricultural Evpertment Station, Wooster, Ohio 
Gives a concise account of all the principal plant diseases, a general account of the manner 
of attack, a table of insecticides with directions for preparation, and a spray valendar. Caleu- 
dar by Greene, Selby, and Webster. 
Destructive Locusts. Bulletin 25, Division of Entomology. Undted States Department 
of Agriculture 


DISEASES OF FIELD AND GARDEN Crors. By.W.G. Smith. The Macmillan Oo., N. Y. 


Economic Entomo.toey. By J. B. Smith. J B. Lippincott & Co., Philadelphia . 


Designed as a bandbook for the farmer and fruit grower, and a text-hook for the student. 
Contains chapters on general structure of insects, farm practice with reference to keepiny their 
ravages in check, insecticides, machinery, preventives, and descriptions of injurious iusects. 
Hlustrated with more than 400 figures. 


EconoMic ENTOMOLOGY OF THE SuGAR Burt. By 8. A. Forbes and C. A. Hart. Bul- 
letin 60. Illinois Agricultural Experiment Station, Urbana, Il. oo ike was 


Very full and accurate account of all the insects attacking tbe sugar heet in this country. 
Iilustrated with many figures. 


ENTOMOLOGY FOR BEGINNERS. By A. 8. Packard. J. B. Lippincott & Co., Philadelphia. 
Written as a text-book, yet contains much that is of general value. 
EXPERIMENTS WITH INSECTICIDES FOR THE SAN Jose ScaLe. By S. A. Forbes. Bul- 
letin 71. Lllinots Agricultural Haperiment Station. : 


Fatt Army WorRM AND VARIEGATED CuTworM. Bulletin 29, New Series, Division of 
Entomology. United States Department of Agriculture : 


Fully treats these two well-known enemies, and gives list of food-plants and means of 
control. 


FUMIGATION MeTHops. By Willis G. Johnson. Orange Judd Co., N.Y. . ; 


A practical treatise dealing thoroughly with the subject in its various aspects. Of especial 
value to nurserymen, millers, and greenhouse owners. Contains also a general review of 
United States laws relating to nursery and orchard inspection, and an ahstract of foreign 
regulations. 


Grpsy Motu in AMERICA. Bulletin 11, New Series, Division of Entomology. Undted 


States Department of Agriculture. ek ‘ 


A full account of the introduction of this pest, the nature of its ravages, and the means of 
control. 


Grain Smuts, THE. Farmers’ Bulletin 75. United Staies Department of Agriculture 


Hemiprera, on Bucs. By Otto Lugger. Bulletin 69. AMnnesota Agricultural Experi- 
ment Station, St. Anthony Park, Minn. 


Hesstan Fry, Toe. Bulletin 16, New Series, Division of Entomology. United States 


Department of Agriculture te 
Exhaustive treatment, including full bibliography. 


Hovsrno.p InsEcts. Bulletin 4, New Series, Division of Entomology. United States 
Department of Agriculture. . ETI nd tee ote 
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Insect Book, Tar. By L. O. Howard. Doubleday, Page& Co,N.Y. . - + + « 


Gives short accounts of many of the more important insects of the United States. A com- 
anion book to ‘The Butterfly Book.” Contains 48 plates and about 300 text figures. Popu- 
arly written and well illustrated. 


Insect Enews or Growing Waeat. Farmers’ Bulletin 182. United States Depart- 


ment of Agriculture. ©. . . SEL eet «late “Peak tial vias Foes ae eat 
Insect ENEMIES OF THE GRAPE. Farmers’ Bulletin 70. United States Department of 
Agriculture. . Pee 2 pie Ree Rae Se ae are 
a Treats of life histories and means of combating nine of the most serious pests attacking 
e grape. 


Insect Lire. By J. H. Comstock. D. Appletond Co, N.Y. . «© © © 1 2 6 
The first part of this attractive hook is designed as a course of study in insect life. The lat- 


ter part contains directions for the collection and preservation of insects. 
Insects AFFECTING Domestic ANIMALS. Bulletin 5, New Series, Division of Entomology. 


United States Department of Agriculture, . . Sis eee sa Ssh dean er as epee 
Treats of the insects affecting horses, cattle, sheep, hogs, dogs, and other domestic animals. 
Many illustrations are given and descriptions are so written that most of the insects will be 
readily recognized. 
Insects AFFECTING THE CoTron PLANT. Farmers’ Bulletin 47. United States Depart- 
ment of Agriculture. . ae 2 oes es : 


Insects AFFECTING THE Topacco PLantT. Farmers’ Bulletin 120. United States De- 
gartinent of Agriculture. : Ae reg CE TeY hang! ere nty. Retest Was 


Insects INJuRIOUS TO FARM AND GARDEN Crops. By Hopkins and Rumsey. Bulletin 


44, West Virginia Agricultural Experiment Station, Morgantown, W.Va. . . .« 


Gives plainly and briefly character of injuries, insect responsible for each, and means of 
prevention and remedy. : 


Insects Insurnious To Fruits. By William Saunders. J B. Lippincott & Co., Phila- 
delphin . . on te eid er FE aes 


Though written several years ago, this is stilt the best work on the subject published. 
Treats insects attacking apple, peach, plum, cherry, orange, raspberry, strawberry, currant, 
etc. Many illustrations. 


Insects INJURIOUS TO GARDEN AND ORCHARD Crops. Bulletin 19, New Series, Divi- 


sion of Entomology. United States Department of Agriculture. . . 2. 6. 2. ew. 
Insects Inuurious TO GARDEN Crops. Bulletin 28, New Series, Division of Entomol- 
ogy. United States Depariment of Agriculture . 1 1. 


This hulletin, like several others mentioned later, deals with recently-discovered facts 
veer e many of the more important insects in their relations to the farmer, gardener, and 
Tuit grower. 


Insects InsunioUs TO ORNAMENTAL PLANTS. Bulletin 27, New Series, Division of Ento- 
mology. United States Department of Agriculture . . 1. 2. 1... 


Insects Injurnrious TO STAPLE Crors. By E. Dwight Sanderson. John Wiley & Sons, 
N.Y. 


A hook for the practical farmer. One of the most thorough of its kind recently issued. 
Treats of the life histories, hahits, enemies, and ravages of insects affecting grains, grasses, and 
moles cotton, tohacco, aud hops, the means of combating, and includes a chapter on insecti- 
cides. 
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Insects Insur1ous To StoRED Grains. Farmers’ Bulletin 43. United States Depart- 
ment of Agriculture . 


InsEcts, StuDY oF. By J. H. Comstock. Comstock Publishing Co., Ithaca, N. Y. 


LARGER APPLE-TREE Borers. Circular 32, Second Series, Division of Entomology. 
United States Department of Agriculture 
Treats of the Round-headed, Flat-headed, and Spotted pene ae Boras. 


Laws CONCERNING InsuRIOUs InsECTS. Bulletin 138, New Series United States Depart- 
ment of Agriculture (1898) . , 


Mexican CoTTon-BoLL WEEVIL. Farmers’ Bulletin 180. United States Department of 
Agriculture 

MISCELLANEOUS REsuLTS. Bulletins 7, 10, 22, New Series, Division of Entomology. 
United States Department of Agriculture . ; 2% ono aealach:, 


These treat of various insects and significant feabtives of their life histories. Many of 
those treated are of considerable economic importance. 


ORTHOPTERA, OR GRASSHOPPERS, LOCUSTS, CRICKETS, AND COCKROACHES, OF MINNESOTA. 
By Otto Lugger Bulletin 55. Minnesota Agricultural Hapertment Station, St. 
Anthony Park, Minn. Si, CLS 


Preach LEAr-cuRL. Bulletin 20, Division of Vegetable meses and eee 
United States Department of Agriculture 
Full account of this disease, its distrihution, and votedies sputioatie: 


PEAcH TwiG-BORER. Farmers’ Bulletin 80. United States Department of Agriculture 


PEACH YELLOWS AND PEacH ROsETTE. Bulletin 1, Division of Vegetable Physiology 
and Pathology. United States Department of Agriculture . ase 


PeERiopicaL CicaDA. Bulletin 14, Division of cause United Stutes Department of 
Agriculture . 
Treats of the esdvautaeti: -year ane “its praca and ‘thei life history, Useful to the 
fruit grower to enable him to avoid losses in “‘ locust years.” 
Potatro Diseases. Farmers’ Bulletin 91 United States Department of Agriculture 


PrincrpaL Insects LIABLE TO BE DIsTRIBUTED ON Nursery Stock. Bulletin 34, New 
Series, Division of Entomology. United States Department of Agriculture . 


San Jose ScaLE. Bulletin 3, New Series, Division of antes United States De- 
partment of Agriculture. . . Se ee Be 
Full account (illustrated) of this teal Ma its enemies. 


Some Common Brrps IN THEIR RELATIONS TO AGRICULTURE. Farmers’ Bulletin 54. 
United States Department of Agriculture. 


Notes on the lives, food, and hahits of cuckoos, Habapeee crows, = bidebhirds: ada ae 
common birds. 


Sprayine OF PLants. By E. G Lodeman. The Macmillan Co., N. Y. 
An unusually exhaustive treatise on methods and results in spraying. 
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Turrre Insect ENEMIES oF SHADE TreEs. Farmers’ Bulletin 99. United States De- 
partment of Agriculture, . : 
Treats of the Elm Leaf-beetle, Thacoule masts and Web- ‘worm, 
TRAP-LANTERNS on “Mortn-carcuers.” By M. V. Slingerland. Bulletin 202. Cornell 
Oniversity Agricultural Experiment Station, Ithaca, N. Y. a 
An excellent bulletin, giving the facts ahout the trap-lanterns. Tells just what they do catch. 


The Division of Entomology, of the United States Department of Agriculture, publishes Cir- 
cudars on important insects whenever information is particularly ueeded. Many of these are still 
available. Among those already published are: Circular 4, The Army Worm ; Circular 9, Canker- 
worms; Circular 20, The Woolly Aphis of the Apple; Circular 26, The Pear Slug; Circular 31, 
The Cucumber Beetle ; Circular 87, The Use of Hydrocyanic Acid Gas; Circular 48, Destruc- 
tive Green Pea-louse. Almost all the bulletins of this division are of value to the farmer. 

The Division of Vegetable Physiology and Pathology publishes bulletins treating of plant 
diseases, their characters, and the remedies needful in combating them. 

The reports of several of the state entomologists are valuable publications, containing 
accounts of many injurious insects and the most approved methods of treating them. 


Selecting and Feeding Farm Animals for Profit 


By Hersert W. Mumrorp, B. S. 


Professor of Animal Husbandry, College of Agriculture, University of Ilinois, and Chief of Animal 
Husbandry, IUimois Agricultural Experiment Station 


I. LEADING BREEDS OF LIVE STOCK 


A stroll through the varions exhibits at our leading fairs and expositions tends 
to emphasize the fact that we have a large number of breeds in each department of 
live stock. Those who are interested in animal husbandry from a business stand- 
point have their preferences. They are reasonably familiar with the origin, his- 
tory, and characteristics of their favorite breeds. They are apt to look with too 
much disfavor upon other breeds with which they are less familiar, and at times fail 
to see the weak points in the breeds which they champion. 

It is hardly to be expected that a breeder of pure-bred stock, much less the 
stock farmer, will be equally familiar with all breeds—a life of thorough study 
and closest observation is all too short for such knowledge — yet until one becomes 
fairly conversant with the strong and weak points of the various breeds he could 
hardly be looked upon as an intelligent breeder or feeder. It may as well be 
admitted that there is no dest breed of horses, cattle, sheep, or swine. Practically 
all breeds have been developed to meet certain local needs. If the originators have 
followed wise methods the breeds which they have developed to meet their require- 
ments are undoubtedly the best breed from their point of view. But to conclude 
that, because a breed is the best under certain local conditions, it is the best breed 
for all conditions, is an absurd assumption. Every breed has its faults, and no 
breed in existence is so utterly worthless as to possess no redeeming qualities. 
There are but very few breeds, if indeed any, that do not possess advantages in 
certain particulars over all other breeds. 

This then, in the judgment of the author, should be our frame of mind when 
we come to study breeds. We must not expect perfection in any breed, and stall 
we must demand some advantageous qualities in every bree 
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The American people are not a nation of strong prejudices, but they are a 
people who are too apt to base their judgments on insufficient evidence. Caution, 
therefore, is necessary that final judgment of the value of a breed be not too quickly 
passed. Impressions of breeds should not be based on the behavior or performance 
of individual animals, but should rather be based upon the possibilities of the best, 
or, at any rate, the average of the breed. 

Oftentimes the selection of a breed hinges upon personal preference. A man 
may select a breed not because he believes it the best, but because it is as good as 
others and suits his fancy. This is a competent reason, for a man seldom succeeds 
with a breed of stock he does not like, while often a man achieves great success 
with a commonplace breed that just ‘* fills his eye.” 

In our discussion of the various breeds of improved live stock we shall confine 
ourselves largely to a discussion of the characteristics of the various breeds, as we 
find them, and of their adaptability to certain localities and for particular uses. It 
is evident that in a brief treatise of this nature it will be impossible to go into 
detuils as to the history and development of these breeds, no matter how important 
or how interesting such facts might be to the reader. 

The farmer and stock-raiser, as distinguished from the breeder of pure-bred 
stock, is interested in the production of animals for the open market, and only to a 
much less extent in animals which are to be used subsequently as breeding animals. 
The stock-raiser, therefore, looks upon pure-bred animals as a means to an end. 
He is interested in those characteristics which, if judiciously made use of, will 
make the common stock of his farm more profitable producers of meat or of other 
animal products. The discussion of the breeds which follows is intended solely for 
the benefit of stock-raisers. Stock breeders require a more intricate and compre- 
hensive knowledge than it is possible to give in the limited space at our disposal. 


BREEDS OF CATTLE 


All the breeds of cattle belong to one or more of the following classes, viz.: 
beef, dairy, and dnal purpose. 

The beef breeds are: Shorthorns, Pollew Durhams. Herefords, Aberdeen Angus, 
and Galloways. 

The dual purpose breeds are Red Polled, Shorthorns, Polled Durhams, Brown 
Swiss, and Devon. 

The dairy breeds are Jerseys, Guernseys, lyrshires, Holsteins, and Dutch Belted. 
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It will be noted that Shorthorns and Polled Durhams are included in both the 
beef and dual purpose class. This is because numerous representatives of each of 
these breeds are distinctly of the beef type, while still others are as certainly of the 
dual purpose type. 

BREEDS OF BEEF CATTLE 


The leading breeds of beef cattle are the Shorthorns, Polled Durhams, Here- 
fords, Aberdeen-Angus, and Galloways. 


Shorthorns — Shorthorns have been variously called Tveswater Cattle, Durbams, and 
Shorthorns. It is no longer correct to speak of Shorthorns as Durbams, and this term should not 
longer be used, since it is now applied to a more recently established classification of our improved 
breeds of beef cattle, namely, Polled Durhams. Both the names Durham and Teeswater were 
formerly given the Shorthorns from the fact that the breed originated in the valley of the Tees 
and largely in Durham. They soon spread over the shires of Northumberland, Lincoln, and York. 

At this time it is hard to conceive that but little more than one hundred years ago Shorthorns, 
and in fact all of the older breeds of heef cattle, were scarcely uniform enough to be looked upon 
as distinct breeds. They had little to recommend them to the attention of farmers and breeders 
above the common stock of the country. 

If the literature referring to early agriculture and live-stock conditions may be depeuded upon, 
the first popular idea of a beef animal was one of huge bulk. It was the breeder who produced the 
largest bullocks regardless of age that received the greatest consideration and patronage. It was 
this characteristic of the Shorthorn as is evidenced in the 
Durham Ox and the White Heifer that Traveled, that first 
brought them into popular favor. This occurred some- 
thing over a century ago, and from that time until this 
Shorthorns have remained the most universally popular 
breed of beef cattle in existence. The idea of the necessity 
of securing enormous size in order to get a profitable beef 
animal has long since been abandoned. Efforts to improve 
the Shorthorn breed have been along the line of getting 
refinement of bone and general form, with early maturing 
qualities, rather than the increase of bulk, yet without less- 
ening that valuable characteristic of plenty of scale and 
growthiness, Shorthorn characteristics whiéh Have ever 
been valuable ones, especially wherever the Shorthorn has 
been used as an improver of native cattle. 

Originators and early improvers of the Shorthorn breed 
recognized the importance of an abundant supply of milk 
and they were careful to preserve, as far as possible, the 
strong milking tendencies of the old Shorthorn stock. S0 — yy¢. 113, Shorthorn bull (Merry Hampton 
characteristic of the Shorthorn breed did this milking ea (Mary Abbotshurn 7th 


[Vol. , A. H. B.] owned by W. 
tendency become that it is undoubtedly true that no breed A. Boland,.Grass Lake, Mich.) 
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of beef cattle possesses it to the same extent as do the Shorthorns. While other hreeds of beef 
cattle crossed upon the common stock of the country often have a tendency to reduce the produc- 
tion of milk in their offspring, Shorthorns appear to have the opposite influence —in fact, Short- 
horns seem to have the happy faculty of blending admirably with native and common stock. No 
other breed of beef cattle will so rapidly improve native or common stock as well-bred Shorthorn 
bulls of creditable individual merit. Even the breeds of beef cattle blend well with the Shorthorn 
blood. The Shorthorn cow, with her deep milking tendencies, makes the best dam for a bullock. 

While the modern Shorthorn has lost many of the faults of those of early times, the breed as 
a whole needs careful attention in the way of selection and weeding out of inferior animals. 
From the very fact that Shorthorns have been so popular and have hecome so widely disseminated, 
many herds have fallen into the hands of careless feeders and indifferent breeders who have 
allowed their herds to deteriorate so that the average pure-bred Shorthorn is hardly up to the 
standard of the average pure-bred beef animal of the other beef breeds. The most common faults 
among modern Shorthorns are their long legs, their prominent hips, and plain rumps, with a 
tendency to bunch at the tail-head and elsewhere when highly fitted. To be sure, these faults 
are not always present, but as we have said thcy are all too common. The breed is noted for its 
quiet disposition and, therefore, is well adapted for putting into small feed lots in preparing for 
the market. 

Herefords — The Herefords were named after the shire in the west of England where they 
originated. This country, which wasa grass country and largely devoted to dairying, subsequently 
became the home of one of the most profitable and useful breeds of improved live stock for which 
Great Britain has become famous. Lovers of ‘‘ white faces ” look upon Benjamin Tompkins as 
the first improver of Hereford cattle who paid especial 
attention to beef tendencics among the breed. 

The characteristic colors and markings of Herefords 
and their prepotency in transmitting these characteristics to 
their offspring have made them quite popular for crossing 
upon native and common stock, especially upon the range. 

It is generally conceded that no other breed of heef 
cattle quite equals the Herefords as a producer of beef 
when grass alone is depended upon. Herefords, as a rule, 
are closer to the ground, but not quite as massive as the 
Shorthorns, nor as good milkers. They mature rather 
more quickly than do the Shorthorns, but have the same 
tendency to Become uneven and patchy when fed long and 
heavily on grain. They are well adapted to good grazing 
lands, but are not suited for conditions requiring cows to 
furnish a liberal amount of milk. They are hardly as quiet 
in disposition as are the Shorthorns. 

Aberdeen - Angus— The Aberdeen - Angus breed 
originated in the eastern part of Scotland under conditions 
Fig. 114. Hereford bull (Dale 66481, sold at well calculated to make a hardy race of cattle. Their con- 


Chicago for $7,500) and cow (Dolly 2d : . 
61799, sotd, with heifer calf, for $5,000). tinued improvement, from the origin of the breed up to 
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Fie. 115. Polled Angus bull (Woodlawn 
33923) and cow (Lena Estill 8d 22069). 


the present time, was somewhat interrupted, about the year 
1810, by the widespread popularity of Shorthorns iu Great 
Britaiu. It was at one time thought that the breed had 
become almost extinct. It is undoubtedly true that had it 
not beeu for William McCombie, this valuable race of cattle 
would have lost its identity. Its brief setback, owing to 
the somewhat unnatural boom enjoyed by the Shorthorns 
at au early date, has been more than regained, and it is 
to-day one of the most formidable breeds with which other 
beef cattle are compelled to compete. Its general smooth 
ness of outline, its early maturity, and its even fleshing 
tendeucics have made it a general favorite among the pro- 
ducers of beef cattle for the market. No other breed bas 
won greater or more signal honors at recent live-stock 
shows than has the Angus hreed. It seems next to impos- 
sible to feed an Angus steer in such a way that he will 
become bunchy. They are, therefore, well adapted for 
long feeding periods. The quality of their beef is excel- 
lent, heing well marhled and contaiuing about the right pro- 


portion of lean and 
fat beef. Their refinement of form and feature makes them 
invariably dress a high percentage of beef. ‘No other cattle 
of equal quality and condition will sell better in the open 
market than the Angus, a fact which emphasizes their good 
killing qualities together with the desirable quality of their 
flesh. 

Those selecting bulls of the Angus breed for use on 
grade or pure-bred herds should look well to secure a 
smoothly laid shoulder, not too open ou top, aud a straight, 
well-muscled hind leg. 

Galloways — No breed of beef cattle ju recent years 
has made the improvement that has heen made by the Gal- 
loways. They were formerly angular, rough, coarse, and 
noticeably lacking in width. They were proverbially fiat- 
ribbed and late maturing. During recent years several pro- 
gressive breeders have wrought such an improvement in the 
breed that their animals are hardly looked upon as typical 
Galloways. These improved herds, however, show the pos- 
sibilities resting in the Galloway breed. Their beef bas 
always been considered of the highest quality on the English 
market. They usually dress out a high percentage of beef 
carrying good grain. Their long, thick, woolly coats have 
made their hides valuable for the manufacture of coats, 


Fie. 116. Galloway bull (Druid of Castle 
milk 17054 [6159}, cbampion of Scotland, 
1899, and of America, 1901; bred by Sir 
Robert Jarden, owned by O. H. Swigart, 
Champaign, Il.) and beifer (Norma 3d 
of Avondale, senior champion, Interna- 
tional Live Stock Exposition, Chicago, 
1901; same owner). 
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robes, and mittens. The Galloways and Shorthorns make a very desirable cross for the produc- 
tion of steers for the feed lot and subsequently for the block. ‘ 

Polled Durhams—It should be clearly understood that Polled Shorthorns and Polled 
Durhams are not necessarily the same breed. The Polled Shorthorn is eligible for registry in the 
American Shorthorn Herd Book and in the American Polled Durham Record. Polled Durhams 
are not eligible for registry in the American Shorthorn Herd Book. When an animal is spoken of 
as a “double standard Polled Durham” it is to be understood that such an animal is eligible for 
record in the American Shorthorn Herd Book and in the Polled Durham Herd Book as well. The 
Poliled Durhams have practically the same characteristics as those possessed by the modern Short- 
horns. The standing of the breed has heen somewhat endangered by a tendency among breeders 
to reserve all of the polled animals dropped in their herds rather than to discard a few inferior 
ones. The temptation to sell such unworthy polled cattle at a good price has been too strong to 
resist. 

BREEDS OF DAIRY CATTLE 


The leading breeds of dairy cattle are the Jerseys, Guernseys, Ayrshires, Hol- 
stern-Friesiaus, and Dutch Belted. ‘ 


Jerseys — The Jersey may be light or dark fawn in color and may be all fawn or fawn and 
white. When they are all fawn their color is spoken of as solid; when spotted with white, as 
broken colored Jerseys. The solid fawn color is preferred. A black tongue and a black switch 
are also desirable markings. Formerly there was such a strong prejudice in favor of solid colored 
Jerseys with the desirable markings that many very good individual broken colored Jerseys were 
discarded much to tbe detriment of the breed. Breeders of Jerseys as well as breeders of all 
classes of live stock are not permitting color to stand as the 
chief basis for selection. While in many instances its im- 
portance is and should be recognized, it does not take pre- 
cedence of more important factors. The following are the 
most important characteristics of the Jersey breed: 

1. A tendency to convert a large part of the food con- 
sumed into milk and not flesh and fat. 

2. Their milk contains the highest percentage of butter 
fat of any of the dairy breeds. In other words, they give the 
richest milk. They are noted for quality rather than quantity 
of milk. 

3. The fat globules in the milk are large, thus facilitat- 
ing creaming hy the shallow or deep setting gravity methods. 
Largely owing to this fact the cream gathers more rapidly in 
churning than the cream taken from the milk of other breeds 
of cows. 

4. Their early maturity makes it possible to breed them 


Fie. 117. Jersey bull (Pedro 3187) and at an early age, hence, avoiding the necessity of long periods 
cow (Brown Bessie 74997). . of waiting while they are coming into usefalness. 
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Guernseys— Like Jerseys, Guernseys are sometimes 
spoken of as one of the Channel Island breeds because they 
originated ou the Island of Gueruscy in the English Channel. 
While these two breeds have been bred and developed inde- 
pendently they douhtless had a common origin, and as they 
have heen developed for similar uses they resemble each 
other in their general appearance and in their characteristics 
as well. 

Guernseys are larger, somewhat coarser in bone, and carry 
more flesh than Jerseys. They are noted for the rich color of 
their milk and cream and the natural high color of the butter 
made from Guernsey cream. It is generally believed that 
they produce slightly more milk than the Jerseys; whether 
or not their milk possesses a higher percentage of butter fat 
than Jersey milk is a disputed question. 

The color of the Guernsey is characteristic; they are 

; eS usually of a light yellowish, reddish, or orange fawn with 
we) Ban con [veatanen eaters large and small patches of white unevenly distributed over 

TV. 1923, owned by Alfred Le Pa- the body and legs. The Guernseys are said to possess quiet 

tourel, Island of Guernsey). ee = * 

dispositions. At any rate, they are cared for in their native 
home largely by women. Mature cows of this breed should weigh from 950 to 1,200 pounds, 
bulls from 1,200 to 1,600 pounds. Guernseys are persistent milkers; like the Jerseys, the fat 
globules in the milk are large. They are not usually bred so. 
young as the Jerseys. 

Ayrshires — Ayrshires originated in the country or 
shire of Ayr, Scotland. Their flesh-carrying and flesh-taking 
tendencies are undoubtedly the result of the free use of Short- 
horn blood in the development of the breed. As a dairy 
breed they are especially valuable to furnish milk well suited 
for cheese-making. They give a large quantity of milk not 
containing a high percentage of butter fat but a high per- 
centage of casein. In general type, they are short-legged 
and their thin necks, clean-cut heads, roomy paunches, and 
deep hind quarters give them a characteristic wedge-shaped 
appearance from the side. Mature bulls should weigh from 
1,300 to 1,700 pounds. The udders of the Ayrshires are 
level, spreading, broad and flat rather than large and pen- 
dant. They are a very hardy race of cattle with a ten- 
dency to be somewhat nervous. In color, they are red 
and white, either color predominating or in most cases an 
indefinite spotting of white over the red is characteristic. 
The fat globules in the milk are quite uneven in size ene Ayrshire bull (John, Webb 6180) 
although mostly small. and cow (Red Rose 5568). 
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Holstein-Friesians —This breed originated in 
North Holland and Friesland, a low, level, rich country. 
It'is not surprising, therefore, that this breed, surrounded 
hy such environment for centuries, is the largest and 
heaviest hreed cf dairy cattle in existence. Mature cows 
should weigh from 1,150 to 1,600 pounds, bulls from 1,900 
to 2,400 pounds. In color they are black and white, black 
predominating in some and white in others ; disposition, 
quiet; constitution, strong; udders, usually large, being 
long and extending well up behind. Teats inclined to 
be large, milk veins prominent. No other breed equals 
them in quantity of milk. Their milk is, however, defi- 
cient in fat and solids. Where kept on the farm their 
abundant milk is very useful for young growing calves 


Holsteins are 
sometimes recom- 


’ : - mended for beef 
Fie. 120. Holstein-Friesian bull (De Brave : : 
Hendrik 2) a Leow, sre Bonheur 5th Production. In 
11277, owned by Michigan State Agricul- 7 fi = 
tural’ College). this regard the au 


thor helieves they 

are apt to possess thin flesh of a coarse nature and to be too 

coarse in bone. Their heef does not possess the juiciness of 

the beef cut froin the beef hreeds. They are distinctly a 

- dairy hreed and 

should be looked 
upon as such. 


Dutch Belted 
—The original name 
of these cattle was 
‘‘Lakenfield cattle,” 
a name now some- 
times used in their 
native country, Hol- 
land. As their name 


similar to Holsteins. 


, 
Fig. 122. Red Polled bull (Boss 3398) and 
cow (Popsy 3d 9689). 


and pigs. The fat globules in Holstein milk are small. 


Fie. 121. Dutch Belted bull (Duke of Ralph 
255) and cow (Lady Aldine 124). 


indicates they are belted, a hroad band of white encircling 
the body, the main color heing black. The cows weigh 
from 1,000 to 1,200 pounds, and the bulls from 1,300 to 
1,800 pounds. They give a large amount of milk containing 
a small percentage of butter fat. In this respect they are 


Their heads are long; horns, fine; 


necks, thin; udders, square and well placed. 
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DUAL PURPOSE 

The leading dual purpose cattle are the Red 
Polled, Brown Swiss, and Devons. 

Red Polled — The Red Polled breed originated in 
Norfolk and Suffolk counties in the east of England. 
While they are looked upon as a general or dual purpose 
breed, their dairy qualities are rather better thau their 
qualities as beef producers. As the name indicates they 
are polled; in weight they are somewhat heavicr than the 
Devon aud longer in leg and body. They are usually of a 
deep dark red color. 

Brown Swiss —Iu color these cattle are gray or 
brown with dark extremities except muzzle which is 
‘‘mealy.” The bulls are usually darker colored than the 
cows. Some individuals of the Brown Swiss hreed might 
be mistaken for Jerseys, but they are generally much 
heavier and coarser. Mature cows weigh from 1,200 to 
1,400 pounds and bulls from 1,600 to 2,100 pounds. Udder 
and teats large; bones, heavy; hide, thick; disposition, 


Fie. 123. Brown Swiss bull (Gilbo 720) 
and cow (Brienzi 168). 


dull. Brown Swiss calves are large and vigorous at 
birth and with proper care grow quite rapidly, some- 
times weighing 600 pounds at six months of age. 
Devons — This dual purpose breed is very popular 
in Southwestern England. They were formerly more 
common in the United States than at the present time. 
Their active temperament made them desirable as work 
cattle. Their milk is rich and the quantity average. 
They are uot very persistent milkers. Their heef is of 
excellent quality, hut their lack of size and growth has 


- a y : 
Fie. 124. Devon bull (General Gordon 24 5243, prevented their hecoming universally popular as a heef 
owned by W. F. Morse, Verona, Wis. breed in the United States. 


BREEDS OF HORSES 

In general, horses may be classified as draft, coach, carriage, and saddle horses. 

The draft breeds are Percheron, Clydesdale, English Shire, Belgian, Suffolk Puneh. 

The coach breeds are French Coach, German Coach, and Cleveland Bay. 

The carriage breeds are American Trotter and Hackney. 

The saddle breeds are English and American Thoroughbred and American Saddler. 

In a technical sense the above classification may not be correct, but it is suffi- 
ciently accurate to aid materially in a clear understanding of the uses to which the 


(From the Breeder's Gazette.) 


various breeds are put. 
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English Shire — The Shire is the heaviest breed 


DRAFT BREEDS 

Percheron — The Percheron is the best known 
of all the draft breeds in the United States. The breed 
originated in France. When mature, stallions weigh 
from 1,800 to 2,000 pounds; mares from 1,600 to 1,800 
pounds; color, black, brown, bay, or gray; grays and 
blacks are most common. Percherons have an attrac- 
tive style and finish, being nicely turned, good actors, 
and spirited. They have a quiet disposition. Per- 
cherons cross well with the common draft stock of the 
country and stallions are more freely used for the pro- 
duction of heavy draft horses than those of any other 
breed. They are apt to bea trifle light in bone, hence, hy 
mating a grade shire mare of naturally heavy strong bone 
with a Percheron stallion an ideal market draft horse 
is produced. 


of draft horses in cxistence, mature horses weighing from 
1,800 to 2,100 pounds. They range in height from 154 
to 17} hauds. Legs and hody short and massive. A 
mass of fine, silky hair from knee and hock to fetlocks 
is often spoken of as the “‘feather.” The Shire is chiefly 
noted for its bulk, heavy bone, and good feet. In tem- 
perament they are somewhat dull and sluggish, and are 
adapted for slow trucking where strength is the most 
important consideration. Many Shires are marked with 
a strip of white in the face and with two or more white 
stockings. Prevailing colors, bay, brown, and black. 


cook Ni Clydesdale 
MEN —The Clydes- 
MUNG dale is hardly as 


Fie. 126. Typical English Shire stallion. 
(Breeder's Gazette.) 
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Fia. 127. Typical Clydesdale stallion. 


low or massive as the Shire, but rather more active. In 
fact, the long stride of the Clydesdale at the walk is espe- 
cially characteristic. A trifle more slope in pastern and 
shoulder makes greater action possible. Otherwise than 
the points noted above, the Clydesdale is very similar to 
the Shire. They are similarly marked, had a common 
origin, and formerly were more or less frecly crossed. It 
is probably true that the Clydesdale is less beefy in the leg 
than the Shire and more stylish. 

Belgian —In its characteristics and origin, the Bel- 
gian is quite similar to the Percheron. As a rule, however, 
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they are a little heavier in bone and often shorter legged. They are good actors for draft horses 
and noted for their good feet. While they have not been imported to the United States in large 
numbers, the few that have been imported have given a good account of themselves and there 
is no reason why they should not increase in popularity. 

Suffolk Punch — Prevailiug colors, sorrel aud chestnut. Stallions weigh from 1,600 to 
2,000 pounds. Their general rotund appearance has led many to speak of them as too beefy. 
They have great courage and strength in draft work. They are without the feather or hair on 
the legs possessed by the Shire aud Clydesdale; legs short and bodies heavy. While they are 
quite popular among the farmers in the south of England, they have never become so in the 
United States. Considering their bulk and the shortness of their legs they are good actors. 


COACH BREEDS 


French Coach — The French Coach horse has been developed in France under conditions 
well calculated to produce a horse of perfect conformation, good action, and endurance. The 
lighter class of native French mares were crossed with 
Arabian and English Thoroughbred stallions, so we can 
see that the French Coach has a considerable amount of 
Arabian blood. This undoubtedly accounts for the pleas- 
ing conformation of this breed of horses. The high quality 
of these horses is undoubtedly largely due to the interest 
taken by the French Government in their breeding. The 
Government seems to have taken more pride in the devel- 
opment of this coach horse than any other class of French 
horses. A large number of stallions of this breed are 
annually let to farmers and breeders throughout France 
at a nominal fee. In addition to this the Government has 
a system for the inspection of all stallions used in the 
country. 

All the stallions in France, outside of the Government yg, 128, 
stables, belong to one of three classes : Ist. Approved stal- 
lions — Approved stallions are such as the Government inspectors consider excellent individuals 
and of equally good breeding. The owners of such stallions receive a bonus from the Government 
of from $75 to $150 for standing them in France. 2d. Authorized stallions — These are stallions 
which Government inspectors believe to be good enough to be used on the common stock of the 
country, but which are not considered good enough to offer a bonus to their owners for standing 
them. 8d. Unauthorized stallions —There are a large number of stallions in France which are 
not good enough individually nor well enough bred to be used for breeding purposes so they are 
used for common work horses on the street and on the farms. 

The desirable action of the French Coach may be partially due to the method of developing, 
training, and speeding. This class of horses is sometimes spoken of as French Trotters. The races 
in France are seldom less than two or three miles in exteut and usually over a sod track, so it isa 
trial of endurance as well as of speed. A sod track makes higher action necessary, and while it is 


Typical French Coach stallion. 
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not conducive to high speed it influences knee and 
hock action. A mature French Coach horse weighs 
from 1,000 to 1,200 pounds. The predominating col- 
ors are bays, hrowns, and sorrels. 

German Coach — The German Coach and 
German Coacher is similar to the French Coach horse, 
but is heavier in body and limb. Their origin was 
very similar to that of the French Coach, except that 
native German mares were used as a foundation. 
They weigh from 1,050 to 1,350 pounds; are hays, 
hrowns, and chestnuts. These horses are heavy 
enough for most farm work. 

Cleveland Bay — The Cleveland Bay is the 
: : é English Coach horse. They are the result of crossing 

Fie. 129. Typical Cleveland Bay stallion. large, native bay mares with thoroughbred stallions. 

pee ee cata Cleveland hays are the most uniform in color of any 

of the coach or carriage breeds, being usually a bright bay with black points; larger than the 

French Coach and fully as heavy as the German or Oldenberg Coach horses; weigh from 1,000 to 

1,400 pouuds. They are not so good actors nor have they produced so good results where they 

have heen used on the common stock of the United States as has the French coach. In dispo- 
sition they are quiet and gentle. The hreed as a whole lacks greatly in uniformity. 


CARRIAGE BREEDS 


American Trotter—The American Trotter has been developed for the race course. 
There is a great lack of uniformity among standard bred horses, As to general appearance and 
conformation they have been developed with one object in view, that of securing great speed. 
The American Trotter undoubtedly stands at the head of the trotters of all nations for high speed 
at the trot. 

There are quite a number of standard bred horses that 
possess size, conformation, aud action most desired in 
market, carriage, or coach horses, hence, many American 
Trotters are used as carriage and coach horses. More 
attention is being paid by hreeders of American Trotters 
to the development of size, action, aud conformation than 
formerly. The principal use to which American Trotters 
are put is the race course. This class of horses has becn 
developed largely hy breeding the lighter graded common 
mares of the United States with English thoroughbred 
stallions. _ 

Hackney — The Hackney is another carriage or coach = ’ 
horse that is not nearly so tall nor so heavy as the Cleve- —— 


F P Fig. 130. i i 
land Bay. They weigh from 950 to 1,200 pounds, Fora  (Breedin's mietiay ue 
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coach breed they are short legged and very compact aud exceptionally well muscled. Thcy are 
noted for their kuee and hock action which in some instances is excessive. In some parts of 
England they are spoken of as the Norfolk Trotter. In the United States they are uot considered 
fast, and they are used for the production of fancy drivers rather than for the production of speed. 


SADDLE BREEDS 


English Thoronghbred — The English Thoroughbred is the running horse of Great 
Britain. They are very slim of build and devoid of flesh. They had their origin largely in the 
Arabian horse. Bays, chestnuts, and browns predominate. In disposition they are fearless and 
ambitious. These horses have great endurance. They are used principally for racing purposes 
and for mating with heavier horses possessing less spirit. The characteristics of the English and 
American Thoroughbred are so nearly alike that it is unnecessary to describe the latter. 

American Saddler— The American Saddler, like the American Trotter, had its origin 
very similar to that of the American Thoroughbred, the blood of the English Thoroughbred being 
the most conspicuous factor. The most desirable suddlers are those with the most graceful car- 
riage and springy saddle gait. The American Saddler is bred quite largely in Missouri and Ken- 
tucky, and he is rapidly becoming an important factor in the horse-breeding interests of the United 
States. Horses largely of thoroughbred and trotting or pacing blood, which have shown especial 
adaptability for saddle purposes, have been selected until a breed has been developed which for 
intelligence, easy, and clean-going action is not surpassed. They are a breed of remarkable beauty 
and graceful carriage. In size they rank with the English Thoroughbred. 


BREEDS OF SHEEP 


The breeds of sheep best known in the United 
States belong to one of the following classes: First, 
fine wooled; second, medium wooled; and third, 
coarse or long wooled class. The various races of 
Merinos are practically the only fine wooled breeds. 
The Southdown, Shropshire, Hampshire, Oxford, 
Dorset Horned, and Cheviot are the principal 
medium wooled breeds. The Leicester, Cotswold 
and Lincoln belong to the coarse or long wooled 
class. 

FINE WOOLED 

Merino — There are two great subdivisions of Merinos: 
First, those which are bred primarily for wool, ‘like the 
American, Spanish, and Savon Merinos; and second, those EEE AE 
which are bred for both wool and mutton, This latter sub- Fig. 131. Typical Merino and Cotswold. 
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division includes the various breeds of Delaine Merino sheep 
and the Rambouttllet (Fig. 1). 

Of the Merinos bred primarily for wool, the American 
Merino is by far the most important breed. They shear a fleece 
of great fineness and weight. The body is more or less covered 
with wrinkles which lengthen into folds of considerable promi- 
nence on the shoulder and neck. The woot is rather short of 
staple and very oily. It is used for the manufacture of the 
finest woolen fabrics. Owing to the inability of the American 
Merino to produce a good carcass of mutton at an early age, 
and to the fact that fine wool has sold at a discount, the breed 
has been in disfavor in the United States for a few years past. 

Fie. 132. Typical Delaine Merino. A united effort has been made among the breeders of 

; Merino sheep to develop breeds of wool-mutton Merinos. Con- 
siderable progress has been made along this line in the United States, France, and Germany. 
There are a number of breeds belonging to this subclass, among which are the Standard Delaine, 
the Black Top, the Dickinson Delaine, and the Rambouillet. The first three originated in the 
United States and the Rambouillet in France. 

The American breeds of Delaine Merinos are quite similar in their characteristics. They 
possess bodies carrying more flesh than the American or Spanish varieties so that they are consid- 
ered fairly satisfactory for mutton production. It can bardly be said, however, that they rank 
with the English mutton breeds in this respect. They are 
more early maturing than the American Merinos and produce 
a fleece of good length of staple. Their woo] commands a 
ready sale at a good price in the wool markets of the United 
States. 

' The Rambouillet is considerahly larger than the wool- 
mutton American Delaines. They are more rangy and coarser 
in conformation throughout. While they are not as good 
shearers or as close to the ground as our American Delaines, 
they are more vigorous and growthy, being especially adapted - 
for use on the western range. 


MEDIUM WOOLED 


Southdown—tThe Southdown conforms more nearly 
to the ideal mutton type than does any other breed of sheep. 
They are low set, broad, dcep, and thick-fleshed. They are 
noted especially for their development of the leg of mutton, 
their well fleshed backs, and the quality of their mutton. 
Their fleeces are somewhat lighter than those of the other 
middie-wooled breeds, but it is fine in quality. Mature rams : 
should range in weight from 175 to 225 pounds aud ewes aes esr ae 


from 135 to 165 pounds. The Southdown ram is highly Fie.133, "Typical Lincoln and Southdown. 
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prized as a sire for early lambs. The faces and legs of the 
Southdowns are usually gray or cinnamon brown in color. 
Like all other Down breeds they are hornless. The South- 
dowu has been extensively used in the improvement and 
refinement of some of the other middle-wooled breeds, 
Shropshire — The Shropshire is the most numerous 
and the most universally popular of the English mutton 
breeds. They are of medium size, mature rams ranging in 
weight from 175 to 250 pounds with ewes about 50 pounds 
lighter. They carry a fleece of medium fineness and length. 
The average weight of the Shropshire fleece rauges from 8 to 
12 pounds. While Shropshire rams have been known to shear 
18 pounds, fleeces of such weight are exceptioual. Breeders 
of Shropshires have made an effort to preserve the South- 
down ideal mutton type in a larycr, more growthy sheep. In 
many respects they have been eminently successful. The 
Shropshire has more wool on the face and legs than the 
Southdown, while the color of the face and legs is a blackish 
or grayish brown. In its wide distribution and universal pop- 
ularity, the Shropshire bears the same relation to sheep hus- 


bandry that the Short- 
sweepstakes winner, furnished by horn does to the cattle- 
The American Sheep Breeder.) raising industry. 
Hampshire — The Hampshire may be distinguished 
from the Shropshire by its greater scale and weight, its 
heavier bone, coarser head and ear. The face, legs, and ears 
are considerably blacker, and the head is not so well covered 
with wool. The fleece is similar to that of the Shropshire, 
but usually a little shorter in the staple, although quite often 
more dense. Mature rams should weigh from 225 to 300 
pounds and ewes from 160 to 250 pounds. Like the Shrop- 
shire, the Hampshire ram crossed upon native or grade Merino 
ewes produces an excellent lamb for fattening purposes, espe- 
cially where the lamb is to be marketed under one year of age. 
This breed is largely used in its native home for crossing 
with the larger, less compact, long-wooled breeds. 
Oxtord—The Oxford is the largest of the middle- 
wooled breeds. In fact, their wool is long enough to fre- 
quently grade as combing wool. Mature rams should weigh 
from 275 to 400 pounds and ewes from 175 to 260 pounds. 
The Oxford is undoubtedly the result of crossing the Cots- 
wold with the Hampshire. They are a very hardy race and 
well adapted to low, luxuriant pastures and liberal feeding. 


Fig, 135. 


Typical C 


iy 
heviot and Oxford. 
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Dorset Horned — The Dorset Horned breed is the most prolific breed.of sheep in the 
United States. They are the only medium-wooled breed that have horns, both the ewes and the 
rams possessing them. Their faces and legs are white. The legs show but little wool below the 
knees or hocks. Mature rams weigh from 175 to 200 pounds, and ewes from 35 to 50 pounds 
lighter. Dorset Horned sheep have a tendency to be light in the fore quarter and deficient in the 
girth. They produce a light fleece of wool possessing but little 
natural oil. As has been said, however, they are the most prolific 
of breeds and withal heavy milkers, hardy, and early maturing. 
They have given excellent satisfaction when used to produce early 
lambs. 
vn Cheviot — The Cheviot is a native of the Cheviot Hills. They 
i J are scattered over England and Scotland wherever conditions for 
their proper development are favorable. They are known as a “hill” 
breed in Great Britain aud are well adapted to what is known as 
the ‘‘green hills” of England and Scotland. They are a good mutton 
sheep, being low, compact, and broad. Mature rams should weigh 
not less than 175 pounds and ewes not less than 185 pounds when 
‘ bred in the United States. The range of weights in imported stock 

Fic. 136. Typical Dorsetshire is somewhat less than this. Their wool contains but very little oil. 
Fam They are very hardy and moderately early maturing. Their grazing 
qualities are excellent, but not on coarse grass, as they prefer short, fine herbage. They like the 
freedom of the hillside and do not take kindly to confinement. They are regular, but not what 
might be called prolific breeders. They shear from 6 to 9 pounds of wool. 


COARSE OR LONG WOOLED 


Leicester — The Leieester bears the same relation to other long-wooled breeds that the 
Southdown does to the Down breeds ; that is, they have been used to improve and to refine the 
somewhat coarser breeds of their elass. They were much improved by Robert Bakewell about 
1780, at which time they were the most popular of the mutton sheep in England. At the present 
time they are looked upon more as a valuable breed for crossing purposes than where bred pure. 
They are, perhaps, more compact than the other long-wooled breeds, and rather more early matur- 
ing. Their fleece, however, is not as heavy as either the Cotswold or Lincoln. In size they are 
similar to the Hampshire. 

Cotswold — The Cotswold (Fig. 131) is a very old race of sheep. Their characteristics are 
said to have heen fixed as early as the thirteenth century. Some improvement was wrought 
after BakeWwell’s time by the use of the Leicester cross. Mature rams weigh from 250 to 800 pounds. 
Their heads are long, rather large, and decorated with a loug forelock of curly wool. The ewes of 
this breed are said to be very good mothers. The Jambs are somewhat delicate at birth. Cots- 
wolds are noted for the production of combing wool. Their faces and legs are white with often a 
light grayish tinge. Their fleeces range from eight inches to a foot in length and weigh from 
12 to 18 pounds, 


COARSE WOOLED SHEEP, SWINE 223 


Lincoin — Lincolns (Fig. 184) are the largest framed, heaviest, and longest wooled breed of 
sheep with which we have to deal. They are a hardy race and adapted to low land where pasture 
aud succulent food are abundaut. It is believed that the Lincoln, like other long-wooled breeds, 


contain slightly more fat throughout their carcasses than the Down breeds. Owing to this fact 
they are not so well liked by many American markets. 


BREEDS OF SWINE 


All breeds of swine belong either to the fat or the bacon class. This appears to 
be a legitimate and reasonable basis for classification. 

The leading breeds of fat hogs are Poland China, Berkshire, Chester White, 
Duroc-Jersey, Cheshire, and Victoria. 


The leading breeds developed especially for the production of bacon are the 
Tamworth and Large Yorkshire. 


FAT HOGS 


Poland China— The Poland China breed originated in the United States in Butler and 
Warren counties, Ohio. They are now, after being bred pure for over half a century, the most 
popular breed in the corn belt of America. Some few have been exported to Canada, but they are 
not popular there. Poland Chinas are sometimes classed as the heaviest of the medium hreeds. 
They were formerly larger and coarser than at the present time. For several years breeders of 
Poland Chinas have selected them for early maturity and quick fattening qualities, Besides their 
early maturing qualities the Poland China is unusually good in the hams. They lack somewhat 
in prolificacy and strength of bone. For crossing with the coarser, less refined, common stock of 
the country, they are unsurpassed. Mature boars in good flesh should weigh not less than 500 
pounds ; sows, same age and condition, not less than 450 pounds. 

Berkshire — This breed (Fig. 138) derives its name 
from the locality in which it originated, viz., Berkshire, Eng- 
land. They are the most popular breed of swine in Southern 
England and they have been more largely imported to tbe 
United States than any other foreign breed. They are hardly 
as large as the Poland Chinas, but they mature at an early 
age, which is more important. Boars in good flesh, two years 
old or over, should weigh not less than 450 pounds; sows, 
same age and condition, 400 pounds. Berkshires are good 
grazers, being active and possessed of good quality of hone. 
They dress a high percentage of meat and their flesh makes 
excellent pork or bacon. Advocates of this breed insist that 
the fat and lean are more evenly distributed throughout the _ 
carcass than in the Poland China. There is less uniformity Af 
in this breed than in Poland Chinas, but they are rather more Pie.isvaaTe par Poland China aaa 
prolific. Tamworth sows. 
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Chester White — Like the Poland China the Chester White is purely an American breed. 
They originated in Chester County, Pennsylvania. They are au older breed than the Poland 
China, and considerably larger and coarser, They are more numerous in Pennsylvania and Ohio 
than in other States, although they are to he found in nearly every State in the Union. Mature 
boars should weigh not less than 500 pounds and sows not 
less than 450 pounds. They are not quite so early maturing 
as the Poland Chinas. Their larger size seems to require a 
longer time for maturity. Chester Whites are good grazers. 
They are considered valuable for crossing upon finer boned 
and more compact breeds. In their leading characteristics they 
are similar to the Berkshire and Poland China, making them 
desirable for those preferring a white hog. 

Duroc-Jersey — The Duroc-Jersey is the most recent 
of our American breeds of swine. Perhaps no breed of swine 
has improved so much in the last ten years as has the Duroc- 
Jersey. Asa result they are rapidly growing in favor in the 
. corn helt, and give promise of permanent popularity. Owing 

b ee ee oe ~ to the fact that the breed is not an old one, the Duroc-Jersey 

Fra. 128. Typical Berkshire and Chester type 18 not as uniform or as well fixed as in some of the older 

aybite boats: breeds. They vary much in color, size, and early maturing 

qualities, consequently it can hardly be said that they are as early maturing as the Poland China, 

hut they possess an advantage in being more prolific. Their grazing qualities are excellent and 
they are hardy. They have a good side, but need improvement in their hams. 

Cheshire — The Cheshire undoubtedly had their origin in the native white hogs of Jefferson 
County, New York, which were crossed with large improved 
Yorkshires and Suffolks. They are chiefly bred in the Eastern 
States, rarely being seen in the corn helt or farther west. 
They are considerably smaller than the Poland China, early 
maturing, and fair grazers. Their flesh is firm and fine- 
grained. In disposition they are quiet. 

Victoria— Victorias may helong either to the strain 
originated by Colonel] Curtis of New York or Mr. Davis of 
Indiana. The characteristics of these two varieties are very 
similar. In size they rank with the Berkshire, and in other 
characteristics they resemble the Chester White, although they 
undoubtedly are finer and more early maturing. 
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BACON HOGS 3d 8 
Large Yorkshire— Yorkshires originated in York Fre. 189. Typical Yorkshire sow and 
shire, England. No other breed is as popular for the produc- Duroc-Jersey boar 


tion of bacon either in Great Britain or America. They are especially highly prized in Canada. 
Their bodies are very long and while they do not possess the width of the Chester White, they 
are usually longer, deeper, and heavier. They have scarcely the depth of the Tamworth. They 
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are strong boned, but rather late maturing, They are good grazers and the quality of the meat 
is excellent, 


Tamworth —The Tamworth (Fig. 187) is another English breed which ori ginated in Staf- 
fordshire, England. They are remarkable for their depth of body, thus furnishing an excellent 
foundation for the production of good bacon. They are similar in size to the Large Yorkshires. 
They can not be made a satisfactory fat hog without considerable age, but are especially adapted 
for the production of bacon. As grazers they are probably unexcelled. Their carcasses are said 
to contain a higher percentage of lean to fat than any other breed of swine. Tamworths are very 
prolific. 


Il. THE BREEDING OF FARM ANIMALS 


ADVANTAGES OF STOCK RAISING! 


The majority of farmers believe that there are distinct advantages in the keep- 
ing of live stock on the farm; few, however, appreciate that for permanent success 
the keeping of stock is imperative. To emphasize this thought it is advisable to 
enumerate the advantages of the keeping of live stock on the farm, before attempt- 
ing to discuss the general principles upon which the successful breeding of domestic 
animals depends. 

Soil Improvement — The most important reason why live stock should 
be kept on the farm is that the fertility of the land may thereby be maintained or 
increased. A system of grain farming is a constant drain on the fertility of the 
land, unless an expensive system of green manuring or fertilizing is frequently 
resorted to. It should be borne in mind also, that farmyard manure has the double 
function of improving the physical as well as the chemical properties of most soils. 
Without the use of farmyard manure commercial fertilizers lose a large part of 
their effectiveness. No other system of maintaining or increasing the fertility of 
the soil has been found so generally effective or so cheap as has the use of farm- 
yard manure. 

The source of farmyard manure is live stock, and under proper, intelligent 
management it will return a profit to the farmer beyond the fertilizing value of the 
manure produced. It would seem that the possibility of marketing crops grown on 
the farm in the form of cash live-stock products at a higher price per bushel than 
that which can be secured for the grain, and having the manure left for keeping 
up and rendering more available the plant food in the soil, is an argument which 
ought to appeal to every practical man. Not only this, but, notwithstanding the 


1 See also page 31. 
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fact that a system of stock farming involves more labor than one of grain growing, 
a modest profit may be secured npon all such labor. 

Profit in Rotation — The maintenance of soil fertility is undoubtedly one 
of the greatest problems connected with successful agriculture. In considering it, 
two important factors should receive attention: First, the amount of plant food 
in the soil, and second, whether or not such plant food is available. While tillage 
does not add to the fertility of the soil, it renders the plant food in the soil more 
available. A proper rotation of crops may perform the same function, while farm- 
yard manure has, as has been said, the double function of actually adding plant 
food to the soil and rendering the supply already in the soil more available for use 
of the plant. Animal production on the farm renders the probability of profit 
from a rotation of crops greater. Certain crops that can not be sold as grown upon 
the land can readily be converted into cash products in the form of meat or dairy 
products. 

Since it is desirable to grow a variety of crops on the land, we would mention 
as the second advantage of keeping live stock on the farm, the possibility of grow- 
ing a greater variety of crops. . 

Utilization of Wastes — Third, live stock consume the residues of the 
farm, such as straw, corn stover, and the like. 

Distribution of Labor and Income — Fourth, the labor necessary 
to carry on the farm is much more evenly distributed throughout the year where 
stock raising is a part of the general plan. It is a well-known fact that in a system 
of grain growing it is necessary to keep a large number of horses and men during 
certain seasons, while at others these teams are idle and but little work, if any, can 
be furnished to the men. It is an advantage to keep the men and to have profit- 
able employment for the teams throughout the year. No successful business man 
or manufacturer would think of running his plant but six or eight months in the 
year. Fifth, animal production distributes the farmer’s income throughout the year. 

Granting, then, that the keeping of live stock is advisable, we are ready to 
consider the principles underlying the breeding of farm animals. It is not our 
purpose in this chapter to discuss the question of how to select a good cow, either 
for dairy or for beef; a good sheep, for wool or for mutton; a good pig, for hams 
or for bacon; nor yet a good horse, for draft or for carriage purposes, but rather 
to consider some of the fundamental principles which apply alike to the breeding 
of all animals. The subjects enumerated will be discussed elsewhere.! 


1See page 249, «f seq. 
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There are several different systems of stock farming. In the interest of clear- 
ness it is well to distinguish between: rst, the man who is making the business 
of breeding stock for breeding purposes only, in which instance it would be a 
question largely of breeding pure-bred animals; second, the man who is breeding 
market animals — either horses, cattle, sheep, or swine — the man who looks upon 
pure-bred animals as a means to an end, but who is not engaged in their breeding 
and sale; and, ¢hord, the man who is a feeder and not a breeder of live stock. 
The business of such a man is to fit animals bred by others for the market. Mani- 
festly, what follows relative to the principles of stock feeding would be of little 
interest or importance to the man who simply feeds stock. An effort is made to 
make what is said applicable to the two other classes of stock farmers. 


In breeding live stock the first necessary operation is the selection of breeding 
stock. 


GENERAL RULES FOR SELECTION 


1. Fundamentals in seleection—In selecting animals, two things are 
to be considered: The individual excellence of the unimal, and its ancestry or 
breeding. 

2. Select toward an ideal type— Select pure-bred animals, or high 
grades of a breed conforming as nearly as possible to that ideal type. Do not 
try to remodel a breed, nor, in general, attempt to establish new breeds. 


Do not confuse the terms breed and type. A type refers to a class of animals which in their 
leading characteristics, adaptability, and usefulness are very similar. It will be seen from this 
that it is possible for a type to include individual animals of various breeds. As, for example, 
Shorthorns, Herefords, Aberdeen-Angus, Galloways, and Polled Durhams all conform, or should 
conform, to the beef type; and again, Jerseys, Guernseys, Holstein-Friesians, and Ayrshires con- 
form to the dairy type. The term dreed refers to a group of animals closely related in general 
blood lines which may or may not bear a close resemblance to one another in size, form, and color, 
and which have the ability to reproduce other animals that will inherit their various characteris- 
tics, some of which may be nothing more than breed characteristics. 

It ts possible, but not often the case, that a breed includes more than one type, as 1s seen in the 
Shorthorn breed. Some Shorthorns are distinctly of the beef type, while others conform more 
nearly to the dairy type. The term areed is never used except in referring to pure-bred animals, 
while it is entirely correct to use the term type in speaking of grade or cross-bred animals. 


3. Personal preference is an important factor in the selection both of a 
class and of a breed of stock. 
4. Choose deliberately—It is economy to take plentyof time to decide 
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the class, type, and breed of animals best suited to your conditions, so that, once a 
choice is made, a permanent policy may be pursued. 

5. Select for uniformity — In the breeding of market stock, a uniform 
load of steers, hogs, or sheep will command their full value in the market, whereas 
a mixed consignment might: be sold at a discount. Careful attention to the 
question of uniformity in the selection of the breed of animals to comprise a breed- 
ing herd of pure-bred stock is of still greater importance than in the breeding of 
market animals. The history of successful stock breeders of the past leads us to 
conclude that many a breeder’s reputation has been won by persistent adherence to 
a definite type. In other words, the individuality of herds and flocks has made 
many a breeder famous. 

6. Select animals with pronounced constitutional vigor and 
from strains of blood known to possess longevity and sustained fertility. 

%. Select for quality rather than for size. Unusually large animals 
belonging to a particular breed or Class of animals are spoken of as possessing 
“plenty of scale,” or ‘great scale.” Quality refers both to the feeding quality of 
an animal (as indicated by conformation and good handling quality) and to general 
quality, or a refinement of form and feature—characteristic evidences of good 
breeding. 

8. If breeding animals for the open market, select animals with 
reference to their being adapted for feed lot, stable, or harness rather than for 
so-culled ‘‘fancy points” of breed type. 

9. If breeding registered or pure-bred stock, due importance 
should be attached to these so-called characteristic points of breed type. The suc- 
cessful breeder of pure-bred stock realizes that it is not to his advantage to breed 
animals for which there is no sale, whether it be on account of their color, pedigree, 
or general conformation. - 

10. Adaptation — Select animals with temperaments adapted to the purpose 
for which they are intended. 

11. Finally, having satisfied yourself as to the individual excellence of the 
animal, the ancestry or breeding should be taken into account, since this factor 
materially uffects the prepotency of the animal, an important subject which will be 
considered elsewhere.' All animals need proving; the best breeding animals are 
those that produce the best mdividuals, and not necessarily the ones that show 


best individually. 


a ee ee ee 
1 See page 229. 
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HEREDITY, PREPOTENCY, AND REVERSION 


Of all the laws affecting the breeding of live stock, the one most important to 
the majority of stock farmers is the law of heredity, or that “like produces like.” 
It is denbtless the oldest recognized law of animal reproduction. No other law has 
been so much discussed, and it would seem that nothing could be added to give 
greater forve to this important law. Notwithstanding these facts, no author dis- 
cussing the principles of animal breeding can do other than consider this subject 
wt length, not alone because its importance demands it, but because of the wide- 
spread indifference to its workings. 

Heredity — So far as we can judge from our present knowledge of the work- 
ings of the law of heredity it appears that there is a tendency for each individual 
characteristic in the parent to be transmitted to and reappear in the offspring. 
When offspring appear which bear only a remote resemblance to their ancestors, 
skeptics are inclined to lose their faith in the unvarying law of heredity. A 
few of the best authorities on animal reproduction are beginning to look for the 
inheritance of individnal character from generation to generation rather than 
the inheritance of characteristics in gronps— characteristics which go to make 
up the individnality of the animal itself. This leads to the thought that in the 
past our ideas of hereditary transmission have been somewhat at fault, since we 
have been demanding that the characteristics of animals should reappear in the 
offspring in bulk rather than as individual characters. A study of the workings of 
the law of heredity should, therefore, involve chiefly a study of the inheritance 
of individual characteristics from generation to generation. 

Experienced stock breeders expect that certain characteristics — for example, 
such as are normal or natural to the race or breed — will be transmitted with greater 
certainty than others. 

Breeding with Definite Aim—TIt is evident that where two animals possessing 
similar characteristics are mated, the characteristics of the family or breed to which the parents 
belong will be transmitted much more certainly than where animals are mated possessing notice- 
ahly different characteristics. If, therefore, we are especially anxious to improve a certain point 
iu animal form, it is obvious that we should mate animals which possess that particular character- 
istie to a high degree. In theory this is what is done hy all breeders of pure-hred stock. Owing 
to carelessness in the selection of breeding animals and their mating, few breeders succeed in mak- 
ing permanent improvement in their herds. In fact, they are frequently obliged to purchase high- 
class bulls at long prices to maintain the excellence of their foundation stock. 

Prepotency — When an animal has the ability to transmit its characteristics 
to its offspring with great certainty it is said to be prepotent. Among the condi- 

16 
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tions that are believed to affect the relative prepotency of an animal are: Furst, 
the breeding of the animal; second, its age or maturity ; and third, the prepotency 
of the animal with which it is mated. 

Turn BREEDING oF IMMATURE Stock, which is all too common, can not be too 
vigorously discouraged. The great popularity of the mutton breeds of sheep and 
their relatively high price, a few years ago, led to the extensive use of ram lambs. 
The author has reason to believe that such practice, except in rare instances, has 
proved unwise. It is best, from a monetary standpoint, not to permit ewes to 
drop their lambs before the ewes are two years old, or beef cattle their calves before 
the heifers are from two and a half to three years of age. The animal should be 
practically mature before called upon to reproduce itself. If any other system of 
breeding is followed the chances are that either the parents or offspring become 
dwarfed or unprofitable animals. The best results in breeding are to be expected 
when the animals reach full maturity and are in the prime of life, being neither 
too young nor too old. 

RELATIVE PREPOTENCY OF Parents — Since the sire often appears to be more 
prepotent than the dam, many have come to look upon the sire as having a greater 
influence upon the offspring than thedam. The sire has undoubtedly been selected 
with more care, both as to his individuality and, more especially, as to his breeding, 
than the dam. Granting that the inherent prepotency of the sire and dam are the 
same, or that the simple question of sex is involved, each parent will have an equal 
influence in adding the characteristics of the offspring, since, so far as our present 
knowledge goes, sex as such has little or no bearing upon the prepotency of an 
animal, The fact that the sire is usually better bred and a better individual fully 
accounts for the impression that prevails. 


Breeding and Prepotency — It is true that prepotency is influenced to 
a greater extent by the breeding of an animal than by any other factor. When an 
animal of low breeding and inferior merit is mated with a well-bred animal of high 
‘individual excellence, the offspring will resemble the well-bred parent much more 
than the one of low breeding. This question can not be too carefully considered 
-by stock farmers who are breeding market animals. After good foundation breed- 
ing stock has been selected, the question of success hinges upon the ability of such 
animals to reproduce their kind. The fact of the relatively high prepotency of 
well-bred animals hus long since become well established. No other fact or law 
connected with animal reproduction is more important, for it places within the 
reach of every stock farmer the possibility of producing animals of high individual 
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merit whieh will meet every demand of the open market at a price that will render 
their production highly profitable. It makes it possible for the stock farmer to 
select females of only ordinary merit and of indifferent breeding at alow price and 
mate them with well-bred sires possessing to a high degree characteristics demanded 
by the market. 


Comparative Influence of Sire and Dam — The relative importance of the sire and 
dam in stock breeding is not fully appreciated by American farmers. It should be borne in mind 
that the sire becomes the parent of numerous offspring, while it is possible for the dam, at best, 
to produce only a few individuals annually. As au illustration of how complctely this idea is lost 
sight of by some inexperienced men, we relate the following incident: Not long since a young 
man in the Central West decided to become a breeder of Shorthorn cattle. He purchased ten cows 
at prices ranging from $250 to $500, After the cows and heifers were delivered at his farm, the 
purchase of a bull appeared to him to be the next necessary step. Instead of taking plenty of 
time and asking the advice of experienced breeders, this young man found a bull which could be 
bought for $125 — a bull without individual merit and of indifferent hreeding. This animal] was 
purchased and placed at the head of the berd. Such a course, every experienced breeder will 
understand, can have but one outcome, namely, « failure to maintain the excellence of the 
foundation females, much less to improve them. 

At the present time females among pure breeds in the United States are selling at a much 
higher price, relatively, than our bulls. If a breeder can afford to pay $1,000 for a cow, be can 
afford to pay at least $5,000 for a bull. And yet, while we find many men who are anxious to pay 
$1,000 for a cow, how few would care to buy bulls at the figure stated. To he sure, the figures 
quoted are exceptional and not within the reach of the average breeder. However, the principle 
holds true, whether the quality of the stock commands $5,000, $1,000, or $100. 

Much of what is good in our breeding of live stock has been copied from the best breeders of 
live stock in Great Britain. A study of the conditions in Great Britain will at once convince the 
most careless ohserver that good sires are appreciated to a mnch greater extent there than in the 
United States. The writer can not recall a single breeder of improved live stock, whose reputation 
and the excellence of whose stock is well kuown, who has not achieved this success largely 
through the intelligent or fortunate selection of one or more great sires. 

BREEDING OF MuLEs— Successful rearing of mules consists, principally, in the judicious 
selection of the mare. The dominant features of the ass require modification. The ass is too 
large of head, too short of neck, too flat in sides, too low in shoulders, too narrow in croup, too 
thin in arms and thighs, and too narrow in hoof. These defects must be altered hy the mare.. 

On the other hand, the ass is preferable to the horse as a beast of burden, more patient in work, 
hardier, thicker-skinned, surer-footed, and especially adapted to warm climates. 

The natural defects of the ass indicate what should be avoided in selecting a sire-ass for breed- 
ing. He should have relatively, a small bead, thin ueck, round body, high shoulders, broad croup, 
well-formed legs, and flat hoofs. 

The mare, on the other hand, should have «a small head, short, round body, broad chest, 
muscular thighs, and wide, rouud boofs. She should he fourteen or fifteeu hands high, to insure 
a foal that will at maturity reach thirteen or fourteen hands. 
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The foal, therefore, it is to be borne in mind, takes form and peculiarities from the sire ; size, 
from the mare. It rarely inherits physical unsoundness from the mare, which may therefore be 
used where she would be excluded as a breeder of horses. The mule is rarely serviceable before it 
is four years old, but often works until thirty years of age. 

Reversion —It is sometimes discovered that characteristics appearing in the 
offspring, apparently entirely different from those present in either parent, are 
characteristics which were present in some ancestor more or less remote. When an 
animal resembles quite closely a distant ancestor it is a case of reversion. Other 
terms sometimes used to mean the same thing are “‘ throwing back” and “breeding 
back.” 

If the various ancestors of an individual animal have possessed to a marked 
degree desirable characteristics, and have not possessed undesirable characteristics 
to a marked degree, instances of reversion or atavism, in such cases, are not to be 
dreaded. On the other hand, if in the pedigree of an animal there appear a number 
of animals which possessed undesirable characteristics to a marked degree, it is not 
known at what time these undesirable characteristics will reappear in our breeding 
operations. It will be seen from this that a good pedigree, or good breeding, means 
that an animal shall be descended from a long line of ancestors of pronounced 
merit and that there shall be but few inferior animals in the pedigree. Naturally, 
the longer the line of good ancestors, the more prepotent they will be, and their 
prepotency will extend along desired lines. It should be borne in mind that the 
laws governing hereditary transmission, atavism, and prepotency are equally opera- 
tive upon internal as well as external characteristics of the animal, and with refer- 
ence to undesirable characteristics as well as to those which are desirable. 

Pedigree in Grade Animals — Stock farmers quite gencrally are more or less indiffer- 
ent as to the prineiples of animal breeding, believing such principles to concern only breeders of 
pure-bred animals. For example, the question of pedigree in grade animals is universally disre- 
garded, although, as a matter of fact, every animal has a pedigree, whether it be native, grade, 
cross-bred, or pure-bred. The same things that make a good pedigree in pure-bred animals make 
a good pedigree in grade or cross-bred animals. The matter of sclection of breeding stock is of 
greater importance in the breeding of pure-bred animals than in the breeding of grades, not only 
because a larger amount of capital is invested in each individual animal, but because pure-hred 
animals bred in line for generations are more prepotent than grade animals, and wben we remember 
that prepotency is just as effective in the transmission of undesirable as desirable characteristics, 
and since we know that pure-bred animals are more prepotent than grades, we must be especially 
careful in the selection of pure-hred animals to get high individual merit. 

Breeders of registered animals too often attach too much importance to pedigree and too 
little to individual excellence, while breeders of animals for the market frequently attach too 
little importance to pedigree and too much to individual excellence. 
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Registry no Absolute Criterion —It is well to remember that not all pure-bred 
animals are well bred, or in other words, not all pure-bred animals have good ancestors. Breeders’ 
registry associations in the Unitcd States have thus far made but little progress in an attempt to 
make high individual merit a factor in the eligibility for registry ; about all that is expected is 
that satisfactory evidence shall be furnished that the animal is descended from registered stock, 
Many stock farmers have made a mistake in believing that because an animal is registered, it is 
one of high individual excellence, and that a certificate of registry is a guarantee of the future 
usefulness of an animal. In most breeders’ associations, a certificate of registry simply guarantees 
to the purchaser that the animal is descended from registered stock. 

Iu buying pure-bred animals, the reader should satisfy himself on two points: First, the 
presence in the pedigree, close up to the animal involved, of a large numher of animals of high 
individual merit; and, second, the absence of any considerable number of inferior animals, 
especially during the last few gencrations. 


CORRELATION AND FECUNDITY 


It has been observed that certain groups of characteristics in animals vary 
simultaneously, or in other words, that any circumstance or coudition which affects 
one character is more than likely to change some other characteristic of the animal. 
For example, an unusual development in the fat-forming tendencies in animals 
appears to be detrimental to prolificacy and often to fecundity, as well as to any 
natural tendency for the production of a large amount of milk. Another example 
along the same line is that the horns of a wether never develop as do those of a 
ram. Many other examples might be cited, but as all wonld simply illustrate the 
same principle, those given will be sufficient. 

The important thing for the breeder to consider in this connection is that a successful attempt 
to improve to any considerable extent a characteristic which from his standpoint is particularly 
desirable, may be followed by alterations desirable or otherwise in some other character of the 
animal, and that the unduly high development of one part or characteristic of an animal is usually 
at the expense of some other part. 

Conditions Affecting Fecundity — An animal is said to be fecund 
when it is fertile or has the ability to reproduce itself. An animal is said to be 
prolific when it is not only fecund, but also has a tendency to produce, at regular 
intervals, young in abundance. In general, the domestication of animals appears 
to have been favorable both to fecundity and to prolificacy. This is doubtless due 
to the fact that domesticated animals may be more regularly and intelligently 
nourished. Confinement of wild animals, on the other hand, has been shown to 
be unfavorable to fecundity. 

The amount and kind of food also affects fecundity, In general, a laxative diet of succulent 
foods is favorable to fecundity, while dry foods and those which are designated as heating foods 
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are uufavorable. Food-stufts containing a large percentage of sugar are, in good praetice, withheld 
from breeding animals, because it has been shown that such a diet is not well adapted to the secur- 
iug of good results from breeding animals. Animals in the prime of life are more fecund than the 
immature, or than animals of advanced age. Young sows farrowing their first litter, for example, 
seldom produce as large litters as do fully matured sows, and the same has been observed in the 
breeding of immature ewes. 


GRADING, CROSS-BREEDING, IN-AND-IN-BREEDING, 
AND LINE-BREEDING 


A system of breeding which involves the use of females of a common grade of 
more or less indifferent breeding, and the use upon these and their female progeny 
of pure-bred sires of merit for a series of years, is spoken of as grading-up or up- 
grading, the thought being that with each successive generation improvement upon 
the original stock is effeeted. Such a system of breeding is the most rational and 
valuable one within reach of the conditions which surround the average farmer. By 
starting even with females which have little to commend them, and mating them 
with pure-bred sires possessing to a marked degree the characteristics desired, rapid 
improvement is effected. 

It is of course unnecessary to start with distinctly inferior common stock. It is often economy 
to buy the best grade stock obtainable and buy pure-bred sires of correspondingly high merit. The 
first introductiou of the blood of the pure-bred sire upon the common stock of the country is fol- 
lowed by the greatest improvement; successive crosses show less rapid improvement until the fifth 
or sixth generation, when the gradc females resulting from a system of grade breeding are practi- 
cally as good for the production of market animals as pure-bred females would be, provided pure- 
bred sires of high individual merit are always selected, 

The economy of such a system of breeding for the production of market animals will at once 
appeal to stock raisers, since it places within their reach the possibility of producing animals that 
will in every way meet the demands of the open market, without the necessity of purchasing high- 
bred females which, at best, during their whole period of usefulness, can influence only compara- 
tively few offspring. 

Cross-breeding — The correct use of the term eross-breeding is in applying 
it toa system of breeding involving the use of pure-bred parents of different breeds. 
It is not difficult to see that if such a system of breeding were persistently and uni- 
versally followed it would not be long before our improved breeds would lose their 
identity and individuality. There can be but little question that such a system of 
breeding has been followed by good results in certain instances, especially in the 
production of market animals. While such a system of breeding has been employed 
in one or two instances in the origination of breeds of live stock, an attempt to use 
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it for this purpose has usnally been followed by failure ; especially has this been 
found true where breeds of widely different characters have been crossed. 


The valuable Oxford breed of sheep is undoubtedly the result of crossing the Ol Ilampshire 
aud Cotswold breeds. It is not, however, for the production of new breeds that this system 
of breeding should be employed. For the production of animals for the block this system has 
been followed by good results where intelligently employed. By ‘intelligently employed” is 
meant the mating, for the production of meat-producing animals, of pure-bred individuals, of 
breeds bred for, and possessing, leading characteristics of a similar nature. This holds true only 
in some instances. as certain breeds do not appear to “nick” well, even though bred with the 
same object in view. 

In the use of this system it is necessary to hazard the possibility of a failure by experimenting 
with new crosses or cross-breds, or use only such crosses as experience has long since proved will 
be followed by good-results. 

The crossing of the Berkshire and Poland China breeds of hogs for the production of pork has 
proved a good onc. The cross-bred animal resulting from the mating of the Shorthorn and Gallo- 
way breeds for the production of prime steers has also been found successful. Scotch and English 
farmers often cross the Cheviot and the Leicester with good results. Other examples might be 
given, but in the judgment of the author, such a system of breeding will seldom be followed 
by any considerable number of stock raisers, and largely because of the practical reason that no 
matter how successful it may he it is open to the same objection as a system of hreeding market 
animals from pure-bred dams and pure-hred sires of the same breed, viz., the expense of pure- 
bred females is in genera] prohihitive if the progeny can he sold only in the open market for prices 
which are little, if any, better than those which it is possible to secure for high grades produced 
by the intelligent and systematic use of pure-bred sires on common stock that has been graded up. 


In-and-in-breeding — Inbreeding may be defined as a system of breeding 
together parent and offspring, or own brother’s and sister’s blood. No arbitrary rule 
has been agreed upon whereby we are able to define the term close-breeding; it may 
be looked upon, in general, as the mating of animals as closely related as second or 
possibly third cousins. No other system of breeding has been so generally resorted 
to by breeders who have achieved marked success in the improvement of breeds. 


In the early history of all hreeds, when it was highly desirahle to establish a uniform type, 
and when there were but few animals of merit from among which to select breeding animals, it 
was found that a system of somewhat close breeding was not only the quickest and most satis- 
factory, but it was practically the only available system of breeding that would bring ahout 
satisfactory results. It was followed as a means to an end; it was used, not because the great 
breeders believed in a system of inbreeding, but because it was apparently necessary. A system 
of inbreeding, as practiced by the originators and carly improvers of breeds, was a far different 
proposition from what it is at the present time. Breeds were founded by animals only distantly 
related, if at all. Now, a majority of our improved breeds contain scores of individuals closcly 
related, 
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Inbreeding has been so generally practiced that its further use should be left to the master 
spirits of the breeder’s art, and should not be pursued by novices in the business of breeding fine 
stock. Even those famous breeders who made extensive use of a system of inbreeding to 
improve their flocks and herds agreed that inbreeding, long persisted in, was bound to be followed 
by loss of size, vigor, and fecundity. In the bands of our best breeders, where only occasionally 
resorted to, it may prove a valuable system of breeding, to refine evidences of coarseness, to improve 
early maturing qualities, to establish uniformity, and to increase prepotency. 

Line-breeding — Line-breeding is the breeding together of animals pos- 
sessing a family relationship, but not close enough to be looked upon as close 
inbreeding. This system is the one usually advocated by adherents of the inbreed- 
ing system. It is the one which has been found more safe and satisfactory than the 
mating of more closely related animals. Its advantages, although somewhat longer 
in manifesting themselves, are the same as those which have in former years resulted 
from a system of inbreeding. If too long persisted in, the evil effects of the system 
will be the same as those noted in connection with a system of inbreeding followed 
by unskilled breeders. 


VARIATION 


All animals are more or less influenced by their environment or surroundings. 
Animals of the improved breeds deteriorate much more quickly when proper regard 
is not given to their comfort, feed, and other conditions surrounding them, than 
inferior animals improve, when surrounded by conditions well calculated to con- 
tribute to their general health, more rapid growth, and more uniform and perfect 
development. A very important factor in the improvement of our leading breeds 
of live stock has been the careful attention given to the surroundings of the 
animals at all times with conditions favorable for growth and development. 
Remove these conditions from animals of our improved breeds and they ut once 
begin to deteriorate, and ata rapid rate. The excellence of pure-bred stock can 
not be maintained, much less improved upon, unless conditions under which these 
animals were developed and improved are continued. The feeding of animals, 
therefore, is an important factor in successful stock management. 

Good Foundation Stock Essential — Before considering the subject 
of stock feeding, however, the importance of stock breeding should be emphaxized. 
To the man who appreciates the differences between well-bred stock and inferior 
stock, there appears to be a vast amount of inferior stock throughout the country. 
This inferiority is due more to careless methods of breeding than to insufficient or 
injudicious feeding. The highest type of animal production is impossible without 
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the right kind of animals with which to begin. Intelligent breeding is necessary 
to secure the right kind of animal. The breeding of animals is not an exact 
science, and although we make use of the best methods of breeding, we are not 
always certain of reaching the desired end. It is doubly important, therefore, that 
the possibilities of breeding inferior animals should be as far as possible eliminated. 
As our country grows older and the prices of land and food-stuffs increase in value, 
the possibility of securing a profit from the keeping of inferior stock will become 
less and less, and better quality i in live stock will be a necessity. 

‘In this connection it is interesting to note that the’average quality of the live 
stock of Great Britain is much above that of the United States. In order to pay 
the rent the British farmer must keep profitable stock. Inferior stock has been 
found to be unprofitable; hence the uniformly good quality of their live stock. Con- 
ditions in the United States which have made it possible to render profitable the 
keeping of any grade of live stock, no matter how inferior, have not contributed to 
the upgrading of the common stock of the country. We must look to the future, 
with its conditions more nearly comparable with those of Great Britain, to bring 
about this desired end. 

Management of Sires— The number of females a sire may cover with- 
out injury to himself or the quality of his get depends largely upon the age or 
maturity of the sire; the care in, or method of, standing him; his condition ; his 
constitutional vigor ; and the length of the breeding season. A bull may usually 
be depended upon to serve forty to sixty cows; a stallion, fifty to seventy-five 
mares; a ram, forty to sixty ewes; and a boar, fifteen to twenty-five sows, without 
injury to the male or his progeny. 


IMPORTANT DATA REGARDING BREEDING 


Age Duration | Interval Period of Return for Useful 
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Breeding Heat Heats Incubation Parturition | Breeding 
Years Years 
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GESTATION CALENDAR 
Average period of gestation with borses, 387 days; cattle, 282 days ; swine, 118 days ; sheep, 148 days. 
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Ill. PRINCIPLES OF STOCK FEEDING 


Familiarity with the science, or the principles governing the processes, of stock 
breeding and stock feeding is highly desirable from the standpoint of the stock 
raiser. It is not to be asserted that such knowledge is absolutely necessary, for it 
is well known that we have many successful stock breeders and stock feeders who 
know little, if anything, about the principles of the cnterprise to which they look 
with confidence for a competency. Snecess in farming is dependent more upon a 
thorough familiarity with the art or practice than with the science or fundamental 
principles of the business. The art is the practice of stock feeding. Snecessful 
stock feeding practice may be acquired from personal contact and experience, and 
by carefully observing the methods of our most successful feeders. Such experience 
is acquired, at best, but slowly, and often at great expense. However, a knowledge 
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of the scientific principles of stock feeding makes it possible for the inexperienced 
to learn the art more quickly, at less expense, and withal more thoroughly. 
Fewer mistakes will be made in stock feeding practice by men who are thoroughly 
familiar with the principles of the business than by those ignorant of the same 
principles. Mistakes in feeding practice are more serious now than formerly, and 
with the lapse of time this factor will get worse instead of better, becanse com- 
petition will be keener, land and food-stuffs more valuable, and labor more expensive. 

Professor Brooks of Massachusetts well says: ‘Some knowledge of the com- 
position of animal products and of foods ; some knowledge of the laws of nutrition, 
and of the facts discovered by scientific men regarding the most economical pro- 
duction of meat, of fat, of milk, and work, will help even the best practical feeder. 
Such knowledge will not render the exercise of the observing faculties and of the 
judgment the lessimportant. It will rather sharpen the one and broaden the other.” 

Chemistry of Stock Feeding— In an attempt to discover principles of 
stock feeding, investigators have given much attention to the chemical problems, 
neglecting to some extent, perhaps, the physical and the physiological factors 
involved. It is a pardonable oversight, since investigations tending to throw light 
upon the subject should begin with a study of the chemical substances necessary 
for the development of plant and animal life. The existence of our farm animals 
is dependent upon plant life. There must, therefore, be certain elements or com- 
pounds in the plant that contribute to the upbuilding of animal tissues. 

Of the seventy recognized chemica) elements which in their infinite combinations 
form all organic and inorganic substances, only fifteen are involved in plant life, 
viz., caletum, carbon, chlorine, fluorine, hydrogen, iron, magnesium, manganese, 
nitrogen, oxygen, potassium, phosphorus, silicon, sodium, and sulphur. 

In making application of the chemistry of plant and animal bodies to the sub- 
ject of stock feeding it is seldom necessary to deal directly with these elements, 
but rather with certain compounds made up through various combinations of these 
elements, a knowledge of the nature of which combinations is unnecessary for a 
proper understanding of the chemistry of animal nutrition. These classes of com- 
pounds are practically the same in plant and animal bodies and are usually referred 
to as ash, crude fiber, fat, nitrogen-free vrtract, protein, and water. The percent- 
ages of crude fiber and nitrogen-free extract are commonly grouped together and 
referred to as carbohydrates. 

We reproduce a table from Doctor Jordan’s The Feeding of Animals,! which 
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will aid the reader to understand the relation between the chemical elements and 


the chemical compounds to which we have referred. 


COMPOUNDS ELEMENTS 
Oxygen 
Hydrogen 


( Oxygen 
Sulphur 
Chlorine 
Incombustible or Inorganic Phosphorus 
Matter. _...-----2--22-- i Silicon. Fluorine 
ASN ies oc s Soke let ae 8 4 Potassium 
Sodium 
Calcium 
Magnesium 
Iron 
Manganese 
All Vegetable or Animal Matter 4 e 
‘ Carbon 
Oxygen 
Hydrogen 


Proteins: --vesatsee eds dabes Nitrogen 
Sulphur (generally) 
Phosphorus (sometimes) 


Combustible or Organic Matter + 

C Iron (in a few cases) 
Carbon 

Carbohydrates and Fats______. 4 Oxygen 

Hydrogen 


COMPOSITION OF FOOD-STUFFS 

It is necessary, first of all, that the stock raiser recognize the fact that the ele- 
ments with which he fertilizes his soil will reappear later on, in a measure large or 
small, in the bodies of the animals he fits for market. These elements will have 
suffered two transformations in the meantime,—being assimilated, first, by the 
plant, and second by the animal. All the undigested portion of the animal’s food 
will have been returned to the land as fertilizer, and all the digested portion as 
well, except so much as has been permanently incorporated in the animal body, 
supposing, of course, that all the manure including the urine will be returned to 
the land. In fixing on the crops to be raised and the feeds to be bonght, therefore, 
the intelligent farmer has in mind (1) availability for the purpose desired (depend- 
ing on composition and digestibility) and (2) fertilizer value. 

Water and Dry Matter — All food-stuffs contain a considerable proportion of water. 
The residue is included under the general term ‘‘dry matter.” A proper ration for a farm animal 
will contain a quantity of dry substance which is practically uniform for animals of the same 
species, type, age. and condition. (See Table II., Page 246, Column A.) 

Because water is abundant in plant and animal life we should not conclude that it is value- 
less, but rather, as in the case of carbohydrates, that it is essential. The leading functions of water 
related to animal life are as a solvent and distributor of other compounds, while it gives elasticity 
and firmness as well to animal tissues. Investigations as to the percentage of water in animal 
bodies under normal conditions have shown that usually more than 50 per cent of the total 
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weight of an animal is water, the pereentage varying with the age, eondition, and species of 
animal. 

Ash and Organic Matter — The dry matter of a food is subdivided into ash (inorganie, 
or mineral eomponents) and organic matter. The mineral substance is ealled ‘‘ash” beeause it 
alone remains when the organie matter is driven off by burning. 

From the foregoing chart (page 240) it will be observed that the constituent in plants and 
animals containing the greatest number of ehemieal elements is ash, and yet ash seldom consti- 
tutes more than one-tenth of the animal, and still less of the plant, seldom exceeding in general, 
one-twentieth. Clover hay contains a relatively high percentage of ash, while eurn yields only a 
small amount. In the former case there are about 6.2 pounds, and in the latter 1.5 pounds ash per 
hundredweight. While the relative amount of ash in all food-stuffs is small, it is absolutely 
neeessary to promote both animal and vegetable growth. As a matter of fact, little attention has 
been paid to the ash constituent of plants intended for animal food, largely beeanse there has seem- 
ingly been a sufficient supply in most food-stuffs. The author is of the opinion that future 
investigations will reveal the faet that the ash constituent in food-stuffs is more elosely related to 
eeonomical production of animal products than has been generally supposed. 


Protein, Fat, and Carbohydrates— The organie components of feeding-stuffs fall 
into three groups: JProtetds, fats, and carbohydrates. 

PROTEIN — Protein is the nitrogenous element in vegetable and animal strueture. Compounds 
of this elass vary mueh in their nature, eomposition, and relative feeding value. They have one 
thing in eommon, namely, the possession of nitrogen. They are, therefore, frequently spoken of 
as nitrogenous compounds. The most expensive constituent in fertilizers is nitrogen ; likewise 
the most eostly food-stuffs are those possessing the highest percentage of digestible protein. 
Whatever other functions protein may have, its ehief one is that of a flesh-former. 

CARBOHYDRATES — The earbohydrates are of two kinds: Fiber aud nitrogen-free extract. The 
fiber (composed principally of eellulose) is the hard, woody framework of the plant. The portion 
available for nutrition appears to be digested in the intestines. Nitrogen-free extract includes 
the more easily digested starehes, sugars, and gums. The earbobydrates are the cheapest food- 
sourees of heat, energy, and fat. Since their function is the same as that of the digestible fats 
found in feeding-stuffs, and since the fats are about 2t times as effective as the earbohydrates, it 
is eustomary for simplieity’s sake to reckon them together. The fat-eontent of a feeding-stuff is 
multiplied by 24 and the produet is added to the amount of carbohydrates present. 

Carbon, oxygen, and hydrogen — elements whieh may be derived from air and water— are the 
only elements found in the carbohydrates; they are frequeutly spoken of as ndtrogen-free compounds. 

No other elass of ehemical eompounds comprises so large a part of stoek foods as the carbo- 
hydrates. In some cases, as in eertain varieties of hay and grain, they eomprise 80 per eent of the 
dry matter. While abundant in most food-stuffs, they are nevertheless a valuable constituent, as 
being the ehief source of energy and fat. 

Fat or Eraer-ExTRAcT—The percentages indieated in the eolumn headed ‘‘ Fat” (pages 244-5) 
include several eompounds, mainly, however, fats that are soluble jin ether. Some authorities 
prefer the use of the more aceurate term of ether-ertract in referriug to these eompounds, The 
value of the ether-extract ina given food-stuff depends largely upon its nature. 
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DIGESTION AND GROWTH 


Only a part of the nutrients in food-stuffs ever nourishes the animal, since only 
a part is digested. We speak of a given food-stuff as containing a certain number 
of pounds of protein per hundredweight. While this knowledge may in certain 
instances be useful to the feeder, the important thing to know is: How much 
digestible protein is there in a hundred pounds of a given food-stuff ? or, in other 
words, How much protein is there which is available for the use of the animal? 

Conditions Affecting Digestion — In the processes of digestion such 
portions of the food nutrients as are digestible are converted into a form which 
may be readily taken up by the absorbent vessels of the stomach and intestines. 
The undigested portions of food-stufis are believed, in certain instances, to serve 
the purpose of distending the stomach and intestines. In general, a mueh higher 
percentage of the food nutrients in concentrates is digested than in roughages con- 
taining a large amount of crude fiber. Other conditions, also, affect the relative 
digestibility of nutrients in food-stuffs: (1) Certain classes of animals, such as 
cattle, sheep, and other ruminants, digest a higher percentage of crude fiber than 
do others; for example, horses. (2) Not only is there a difference in classes of 
annals as to their digestive capacities, but there are marked differences in animals 
of the same class in this regard. Tn other words, some animals are more econom- 
ical producers of animal products than others. 

Processes of Digestion — To be of any use, the digested food must be 
assimilated by the animal. The process of assimilation consists in the taking up 
or absorption of digested food particles, which are conveyed by the blood to every 
part of the animal. <A general knowledge of where the various food nutrients are 
digested is desirable; hence, a brief reference to the subject seems pertinent. 

The changes which take place in food during the processes of digestion are 
mainly chemical; but the first change or process is a mechanical one—that of 
mastication, the process during which the food is broken or ground np into fine 
particles, rendering it more susceptible to the chemical action of various juices with 
which the food particles come in contact during passage through the alimentary 
canal. The only food nutrient that is partially or wholly digested by the action of 
the digestive ferments with which the masticated food is brought in contact in the 
mouth isa portion of the starch constituent of carbohydrates. Whether the amount 
digested is large or small depends upon the thoroughness of mastication and the 
length of time the food remains in the month. Under ordinary conditions, since 
the food remains there but a short time, the amount of starch digested is small. 


COMPOUNDING OF RATIONS 2438 


The remainder of the digestible starch is digested partly in the stomach and 
partly in the intestines. In general, then, we may say that carbohydrates are 
digested partly in the mouth, partly in the stomach, and partly in the intestines. 
It should be borne in mind, however, that the best authorities believe that the 
digestion of carbohydrate compounds in the stomach is but slight at best. 

The food nutrients digested in the stomach under the action of the different 
ferments in gastric juice, the digestive agent with which the food comes in contact 
in the stomach, are proteids. The remaiuing digestible proteids are digested in the 
intestines. Fats and oils are mainly digested in the intestines. 


COMPOUNDING OF RATIONS 

Agricultural investigators can not hope to attain to mathematically exact results. 
Food constituents vary from sample to sample; digestive power varies from animal 
to animal. The farmer must concern himself with average results, to meet indi- 
vidual conditions and requirements. Table I. (pages 244-5) isa compilation of the 
results of American analyses of most of the common food-stuffs, expressly arranged 
for nse by the practical farmer in connection with Table 1]. (page 246), which is a 
compilation of the recommendations of German experimenters as to the average 
ration required by animals of various.types and ages. 


In examining any ration to ascertain how nearly it conforms to the standard, and what modifi- 
cations, if any, are needful, attention must be paid to five points: (1) Total amount of dry matter; 
(2) amount of digestible proteiu; (3) amount of digestible carhohydrates and fat; (4) amount of 
ether-extract or fat; (5) total amount of digestible nutrients, and (6) nutritive ratio. 

The Nutritive Ratio of a food-stuff or aration is the relation that exists between the 
quantity of digestible protein and the quantity of digestible carhohydrates which it contains. 
Thus, if 100 pounds of hrewer’s grains contain 15 pounds of digestible protein and 45 pounds of 
digestible carbohydrates and fat, the nutritive ratio is expressed thus : 


Protein is to Carbohydrates und Fat as 15 isto 45, or, Protein ts to Carbohydrates and Fat as 1 is to 3, 
or, written mathematically, Protein - Curbohydrates +- Fats: 1 2 3. 


To find the nutritive ratio, then, of a feeding-stuff — that is, to find how many pounds or what 
fraction of a pound of digestible carhohydrates and fat it contains for each pound of digestible 
protein — we divide its digestihle carhohydrates and fat content hy its digestible protein content. 
The medium ratios lie between 1 part protein to 54 parts carbohydrates and fat (1 :5.5) and 1 part 
protein to 8 parts carbohydrates and fat(1:8.0). Ifthe carhohydrates largely predominate, the 
ratio is said to he wide; if the proportion of protein is above the medium, the ratio is said to be 
narvow, Thus, timothy hay, with a nutritive ratio of 1:16.6, makes a wide ration , vetch hay 
(1 :3.2) a narrow one. 

Narrow Nurritrve Ratro— The following common and commercial food-stuffs are rela- 
tively high in digestible protein and low in digestible carbohydrates : 

Concentrates — Wheat bran, linseed oil meal, wheat middlings, cotton-seed meal, gluten meal, 
pea meal, cow-peas, and soy beans. 

Roughage — Clover, alfalfa, cow-pea, and vetch hay. 

Wve Norrrrive Ratio— The following food-stuffs are relatively high in digestible carbo- 
hydrates and low in digestible protein : 

Concentrates — Rye, corn, corn meal, and corn and cob meal. 

Roughage — Timothy, oat, red top, millet, aud Hungarian grass hays, and corn stover. 
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TABLE I.— Digestible Nutrients Per Pound of Various Feeding -stuffs, 
and Fertilizing Constituents Per 1,000 Pounds (Compiled by Wittis MacGzRayv) 


.| Common Veteh ...-. 20.21.2202 2 ese eens nese ee ee ev econ 
Fermented Ronghage 


DIGESTIBLE Nutei |, FERTILIZER CONTENT 
@ N TIVE |= 
a UTRIENTS Rano |& 
é ze 3 , és (8 |g 8 | ee 
< ago) by v 2 | |2. ao 
= 3 ES Bo Bao 2 Be leg oy | 3 
eel ee! o3 (AB & hoe 2 
tal BAD. S es La bole |S S|* w 5° 
x Sableg A s2 F SeBGit2log) eh 
A Baka Ft &u (#5 oop bea -tt- Sime] eS 
g [So Olea q gS “Si sloeisl Ps 
ays eoasellZol Og 25 ao Slz 3 S. 
a) 5 Se F Sioa © per euler | ee\a Ee 
|] > HU SioaT sé ag = Hoa h|SS|n™ popes 
o SBCIa-i o oad a SN | oo 3 nS 
a & jOgete a 28 3 B58 gr13 35 
i ; os |S = |8 t8 |o | &S 
Io Decne eens & a aiéeiikhiaitse 
E Green Fodders Ibs.| Ibs. | lbs. 
Ttoad'7.00)| Hy ME Mmoth yin oe aoe aoe cance Or wee noe eee Ht | 4.8) 2.6/ 7 6) $2.31 
1to 7.2] H | Kentucky Bluegrass - Se ee ees eee eres 
1to 8.4 | H | Hungarian Grass ...._. 39/165 5) 1.77 
It O81 0:84 cH, | CROGCLO pins er gee As etek, nee ot cette ANE Ce en Fe Foo |(pae eae oe | eectal a wart 
1itoe8:34| 2H) “Orchards Grasss 222-2 ecece sos fo ee cease oa eee eee He} 4.3) 1.6] 7 6} 2 06 
Ttoea on REG Alfa lamers eee So een ON IEE ab a H | 7.2] 1 3) 5.6] 2.74 
Kto25:6 | Hol Red sClovers-222 els tec aleees obec cee eneees H {5 8/1 3) 4.6) 2.49 
Aston Silt |e Hel COW Pease meee oei a. ca ncisesa et ice ae Shee aes = H | 2.7) 1.0) 3.1) 1.16 
ASCO 3:8) |G SOY) BeANS eins: 2c osc. sagcceed ses cee ceenctsuerce sete H | 2.9) 1.5) 5.3] 1.44 
1to 7.1 | H | Rye Fodder ...____. Pmeretret| fl o Diller fis] i ss evar ley ner 
1to 58|H | Barley Fodder -.... ES Peoe Speen 
1to 8.2 | H | Oat Fodder -_-...____-. 3] 8.8] 1 90 
1to 4.2) H | Oatsand Peas ....__... Blcen 
1to 4.5} H | Barley and Peas _____ 
1 to 12.5 | H | Green Corn Fodder ___- 
1 to 21.8 | H | Green Sorghum Fodder 
lto 5.7; H | Rape .. 
1to13.0| A j Barnyard Millet 


1:t0:14:3),| | Corn:Silagetcs. <.20lc.)Seeee ice ee eee see ce cece 

1 to 25.6 | H ; Sorghum Silage. . 

1to 7.0 | H | Cowpea Silage --...-..--2...- : 

1to 4.3] H | Soy Bean Silage _-........._..- ales ae 

ito 7.9 | H | Clover Silage. __._ 5. 46 

1:to'-4.8.| He Alfalfa Silage...) ooo. eoseccte ected eeeee necks sence. Steele ssuliice. Sore |becees 

2 Hay and Straw 

1 t016.6 | H | Timothy May ....._....._-- 2-2-2. - eee eee eee ee H [12 6) 5.3) 9 o| 5.08 

1to 6.5 | H | Mixed Grass and Clover Hay -.-.-- H 17.4) 3 3/{8 8) 7 05 

1to 87 | H | Kentucky Bluegrass Hay_.____..__ H |17.9) 4 0115 7 5 23 

1to 92] H| Orchard Grass Hay H 13.1) 4 1/18.8) 5.84 

1 to12.0 | H | Hungarian Hay_...._ H 12.0} 3.5/18 0| 4 99 

1to 5.5 | A | Barnyard Millet Hay Ce ee [ec re eee nl (ena 

1to 7.4 | H | Mixed Grass Hay -. H 14.1] 2 715 5] 5.74 

1to 5.5 | H | Mixed Rowen _-_ TT {16.1) 4.3/14.9| 6.45 

‘ 1to 88] H | Alfalfa Hay .___ H 21.9} 5.116 8} 8 42 

847) 068) .39 1to 5.8) H | Red Clover Hay__......-..2.222-2--.. H [20 7 8.8/22 0} 8 35 
- 903). 084] . 1to 5.4 | H | Alsike Clover Hay....._--.....-.2... H 128.4] 6.7/22.3] 9.47 
. 893] 108) . 1to 38] H Gowee Hayrewctits thrones fen denoed -| H 19 5) 5 2114.7] 7.55 
-887],108) . 1to 3.9 | H| Soy Bean Hay ..._--_.___..-...-..... H [23 2| 6 710.8] 8.49 
Babee 1088 ft | medio Ray is alae 
911). ; to 10. edtop Ha 10 2 4.63 
911}. 048 1to11.6| H Oat Hay 22. . We es eis eerie 
.869} 078]. ito 5.0] F | Oat and Vetch Hay ._.....--.-22.... ol ene 
578|.025) . 1to14.9 | H | Corn Fodder (Field Cured) H {17 6] 5.4] 89] 6.53 
595/.017) . 1 to 20.0 | HM | Corn Stover (Field-Cured) H |10 4! 2 914 o| 453 
. 924] 068] . 1to 7.2| F | Peanut Hay__.- C {17.6 29] 9 8} 5.85 
904] .004) | 1t093.0 | H | Wheat Straw - H | 5910 2| 5.1] 2/30 
908] .012| ; 1033.6 | H | Oat Straw __.. H | 6.2) 2.612 4| 3.05 
. 858) .007} 1to 60.8} H | Barley Straw . H 1|18.1| 3.0/20.9| 5.90 
.929} 006} . 1t069.1 | H*| Rye Straw ...._. H | 4.6] 2.8] 79) 229 
864.043 1to 7.9| H | Peavine Straw __.00..00 2-22 H |i43 3510 2] 546 
809) .023 Tito 188 oH Soy Bean Saw oc oo es cedwau cede corde vies co ce H 117.5) 4.0113.2| 6.71 
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TABLE L.— (Continued) 
= DIGESTIBLE NUTRI- |p FERTILIZER CONTENT 
a NuTRIENTS FES |S z 
a Ratio |S eRe se 
i) ao g he 12 |e I> ae 
4 og ely D bo gS IA la Ea 
ta LESS 0 2 As Oi yd re [ae leal| ee 
eek f=] me 2 2 retiea 3 
cal Badin} ES ne as 2 vs 
pe Se hlos I Cee ela elite] 2am 
a mea pS ag (5 Foop wel PSI sles) eS 
A ide ios Us |gs : Roe se lel eS 
a) 3 fexeles 3 Le zo) Z)eey 3 S 
SIS\EREl els] 82 4 Bales F2laG| oo 
6 | 2 |saclao} = av & Ege sslue! 
am \Okate fe tsa is gs|% lec} 
| oe = = ct 
To Decimal Fractious ae a = 12 [8 Jo 
of 1 Pound ou Gi 
A/|Bj ¢ D» EK Grains and Seeds Lbs.| Ibs} bs. 
-895).102] .730 f.017].832| 1 to 7.2 | H | Wheat 23 6) 7 915.0) 8.27 
-891).079} 7 043).843) 1to 9.7 | H | Corn (average of all analyses) - 18.2) 7 0/ 4 0) 6.48 
884}.099} .700 7.017].499) 1to 7.1) H | Rye_l... 2 ll. 17.6] 8 2) 5 4) 6 53 
-891/.087/ .692 [.016}.779] 1 to 7.9 | H | Barley 15 1] 7.9) 4 8] 5 70 
-890) 092) .568 |.042}.660) 1to 6.1 | H | Oats. __ 222.22. 20 6} 8.2) 6.2) 7 50 
874) O77] .583 |.018].610) 1 to 6.9 | U1 | Buckwheat 14 4) 4.4) 2.1) 4.93 
-895).168) .534 [.007]. 702; 1 to 38.2] H |} Peas _.-. 2 2.2L... 30.8) 8 2) 9.9] 10 85 
-897; 125) .689 |.173].814) 1 to 5.5 | H | Whole Cottonseed 31 3)/12.7)11.4) 11.60 
Roots, Tubers, Etc. 
.091/, 011] .056 |.001].067/ 1 to 5.1 | H | Mangel Beets __.......__. Hj 1.9) 0.9) 3.8) 0 96 
-135).011) .104 |.001].115) 1to 9.41 H | Sugar Beets __. -| H | 22) 10) 4 8) 4.44 
vid O08) 08S OU OST LOTR ld Carotene. cee ct ence dees tcl aecuceeeslivesceke H | 1.5) 09) 5 J] 0 95 
O95) OL ET POC OS ei he FP EW APU OS os ck cee ea ga eee aeeeee eas H | 1.8) 1.0) 3.9) 0 95 
212/009) 105: OOH 14) 1 to.18.8\)| Ho Potatoes 2.0... 2-cee se co one one see ces sees oe Hj 32) 12) 4 6) 1.45 
- 153) .018) .091 |.004] 109] 1 to 5.1 | He | Cahbages _..._..._2.... .---.----| H | 3.8) 1 1) 4 3) 159 
-200}.020) .173 [.002].193] 1 to 8.7 | H | Artichokes_.......2.0.200000 2002 eeee ee ene ee ee eee H | 2 6) 1.4) 4.7] 1.30 
091| 010) .065 [.003].075) 1to 6.5 | H | Field Pumpkins ....._..........._----.-------------- bakes | sees esl, teen 
447) 021) .382 [.017].403) 1 to 18.2 | H | Acorns (Fresh)__._.... 2222. 22222 eeeeee ener eee e eee ee Ee a ee een peers 
Mill Products 
Bol ee) 4580 -Oeit carol to: Ba. | EL | Wheat Bran 2 os cn. eo eo cers ee oes pec Sane Hl 26.728 9116.1) 12.19 
-882).122) 586 J.038[.708) 1 to 4.8 | 11 | Wheat Shorts _.....__- --| Hi /28 2113 5) 5 9) 10.28 
-903}.135] .658 [.020].793) 1 to 4.9 | H | Dark Feeding Flour... -| Hi [31 821 410.9) 12.55 
-876; 082} .647 |.009] 729] 1to 7.9 | H | Low-Grade Flour ._....-.-- --| H (28 9) 5 6) 35) 9.51 
850) .070) .717 7.033] .787] 1 to 10.2 | G | Corn Meal _...._.....--.- ---| B {15.8} 6.3) 4.0) 5.69 
849; 044) .665 7.029].700] 1 to 15.1 | H | Corn-and-cob Meal _____.. -.| Hl [14.1] 5 7) 4 7) 5.18 
-895].168} .532 |.007].700) 1 to 3.0) F | Pea Meal... 2.222222... --| B [80.8] 8.2] 9.9] 10 85 
-921].115| .654 |.059].769] 1to 9.38] H | Oat Meal...............-- Soe HA 23 25) 22 celle ee lel oe 
-884).115) 548 ].02u). 663) 1 to 48) H | Rye Bran __.....----_.-- --| FL |23.2)22 8114 6) 10.36 
881/074) .661 |.020).735) 1 to 89 | G | Barley Meal ___......... ---| B 15.5) 6.6] 34) 5 58 
-895] 074) .847 |.019].421] 110 4.7 | H | Buckwheat Bran __......-- 222 | CHE leoeal esos [ee lecsans 
873) 220] .456 |.054]. 676) 1 to 2.1) LE | Buckwheat Middlings ..........- B 13.8) 6.8) 3 4) 5.09 
By-Products, Wastes, and Animal Products 
-889| 05; .705 ¢.068].780| 1 to 9.4 | H | Hominy Chop --....... 2.22022. 222-2 ee eee eee H /16 3) 9.8) 4.9) 6 26 
-918).258} 681 {.110].939) 1 to 2.6 | If | Gluten Meal_....-....2..22.. -| HW [50 3) 3.3) 0 5] 15.46 
-922/.204) .682 |. 088].886) 1 to 3.3 | 11 | Gluten Feed ___ H [38 4] 3 1) 0 3) 11 95 
-898}.186, .409 | O17] 595) 1to 22] H | Malt Sprouts --. -| H 85 5/14.3)16 3) 13 38 
-243}.039; .125 ].014].164; 1 to 32] H | Wet Brewer's Grains ............ H} 8 9 3.1) 0 5 3 02 
-918].157] .478 |.051] 635} 1 to 80] H | Dry Brewer's Grains __..___. H [86 2/10.3) 6 9) 11.96 
908} .293) .485 |.070] 778] 1 to 1.6 | H | Linseed Meal (Old Process) _- H |54 3/16.6/13.7] 19 05 
-899) 282) .464 | 0281.746) 1 to 1.7 | H | Linseed Meal (New Process) H [57.818 3/13 9) 20 28 
. 918].372] .444 ].122] 816] 1 to 12) H | Cottonseed Meal ___.-..--.-.---- H (67 9128 §) 8.7) 23 95 
. 889] .003] .869 [.017] 373) 1t0123.0 | H | Cottonseed Hulls ._____..-._. -| H | 6G 9} 2.510 2 3.14 
-893/.429} .383 | 069) 812) 1 to 0.49) MH | Peanut Meal ..-....2--..--.-- H é([15.6)18 1115.0) 25 19 
120) 017] .051 | 002] u68) 1 to 3.0 | H | Sugar-beet Leaves_.....--..- -| H | 4.4) 1.5) 6.2) 1.88 
-102] 006] .073 |.---] 079) 1to0 12.0 | H | Sugar-heet Pulp._.---------...-- -|H | i 4/02/04) 0.47 
-233].010} .144 §.011] 175] 1 to14.4 | W | Apple Pomace___....... B | 2.3] 0 2] 1.3) 0 81 
.096/.081] .065 7.008] 096] 1 to 2.1 | H | Gravity Skim-milk --.-...22...2..- -|H|5 6/20/19) 2.03 
.094;.029] .059 | 003].088} 1 to 2.0 | H | Separator Skim-milk -.-.--........ -|H|5 6 20/19) 2 03 
.099].039] .065 | 011] 104) 1 to 1.7 | H | Buttermilk --- H | 4.8] 1.7) 1 6 1.74 
.066|.008) .054 |.003].062) 1 to 6.8 | H | Whey H/}15:14,18 0738 
-128) 036) .132 |.037].168) 1 to 3.6 | H | Whole Milk_._...-.-..--------------..-.------------- H!5 3) 19/1 8} 1 92 
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TABLE IJ.—German Feeding Standards for Daily Rations, Adapted for 
Use in Connection with Table I, (Arranged by Winuis MacGeRaLp) 


Fe DIGESTIBLE NUTRIENTS 


dp 8 caring | PALER Nourrr 
Notes on BRE! pro. - [Fat (ether TIVE 
KiInp oF ANIMAL Dainy Riviona PARTICULARS EA a tein Bull extract) Total] Rarto 
In pounds and decimal fractions thereof 
Ageinmos. Live wt. lbs.) A B c D E 
PT Leena ene 150 | 3.45] 0.60] 2.68 0.300 | 3.23]/1 to 4.5 
Growing Per Head q. 0.90 4.52 0.300 5.42/1 to 5.1 
Dairy Cattle er nes 3.50| 1.00] 6.81 0.250 | 7.81] 1 to 68 
8.20) 1.26] 9.38 0.280 $10.64]1 to 7.5 
40} 1.85 | 11.41 0.270 1 12.76|1 to 85 
car aa | oe aera 
. 4.16] 5.85 f ; 3 
Growing 
Per Head 1.38] 8.14 0.385 | 9.5211 to 6.0 
Beef Cattle 1.50| 10.20 0.3875 | 11.70.) 1 to 68 
1.68| 12.06 0.374 13.74] 1 to 7.2 
iS Preliminary period_____ 3.00} 0.25 1.61 0.050 1.86] 1 to 6.5 
a ane Per my it Main period Seren 3.00] 0.20] 1.61 0.070 | 1.91] 1 to 5.4 
ave Weight | Tinishing period_._____- 2.60| 0.27] 1.66 0.070 1.93] 1 to 6.2 
Milk yield 11 Ibs. daily..| 2.50| 0.16] 1.07 0.030 | 123) 1 to 67 
Mileh Cows | Per. 100 Ths. | Milk yield 16% Ibs. .".-_} 2.70) 0.20] 1.19 0.040 | 1.8911 to 60 
‘ Live Weight | Milk yield 22 lbs. .....-.] 2.90] 0.25 1.41 0.050 1.66; 1 to 5.7 
Milk yield 27% Ibs. _.__- 3.20] 0.33] 1.48 0.080 | 1.81}1 to 4.5 
AG rest ___- ES Sceeeer 1.80 0.07 0.82 9.010 9:80 1 tots 
Per 100 lbs. ight work_._-_---..--- 2.20) 0. 1.07 08 R . 
Work Oxen | Five Weight | Moderate work......... 250| o20| 1.26 | 0050 | 1.4611 to 65 
Heavy work..._....-.-. 2.80] 0.28 1.48 0.080 1.76} 1 to 5.8 
Light work........--.-- 2.00| 015} 1.04 0.040 | 1.49/41 to 7.0 
Horses Fe eee ar | Moderate works 0.2.0. 2.40] 0.20! 1124 0.060 | 1:44/1 to 62 
ght | Heavy work....-.-..-.- 2.60} 0.25| 1.51 0.080 | 1.7611 to 6.0 
Ageinmos. Live wt.lbs. 
, rs a) ig) ame) te | gas | tesla we ge 
rowing 3 . 3 i +85 to 5.4 
‘Wool Sheep Per Head 196] 018] 1.07 0.043 | 1.25/1 to 60 
1.98| 0.16] 1.09 0.036 | 1.25}1 to 7.0 
2.20] 0.15] 1.15 0.030 | 1.30|1 to 77 
109 0.39 14 0.085 1.43/41 to 4.0 
; 2. ; ‘41 060 | 171] 1 to 48 
Growing Per Head 2.40] 0.30| 1154 | 0.050 | 1.84/1 to 5.2 
Mutton Sheep 2.76| 0.26] 1.64 0.060 | 1.90] 1 to 63 
3.30| 0.30] 1.94 0.060 | 22411 to 65 
Fattening Per 100 libs. | Preliminary period-_-_-. 3.00 | 0.80 1.61 0.050 1.91) 1 to 54 
Sheep Live Weight | Main period ...__..._._- 2.80} 0.35} 1.59 0.060 } 1.94/1 to 45 
Coarse wool..._.__--..- 2.00) 0.12 1.10 0.020 1.22) 1 to 94 
Matnre Sheep | Fev 100 1s: | yine wool ..--..----.-- 2.30| 015| 127 | 0030 | 1.42/41 to 85 
& Ewes, suckling Jambs_.} 2.50| 0.29 1.61 0.050 1.90|1 to 5.6 
Ageinmos. Live wt.lbs. 
2 8 1.98| 0.84] 1.86 0.045 | 1.70] 1 to 40 
Growing Deteiena 3-5 3.50) 0.50| 2.49 0.080 | 2.99/41 to 5.0 
Breeding Swine 5- 6 3.84| 0.44] 2.66 0.048 | 3.1011 to 60 
6- 8 4.90| 0.49} 3.40 0.053 | 3.89] 1 to 7.0 
8-12... 6.50| 0.55{ 3.98 0.052 | 4:58) 1 to 75 
a 8... 198 O84 136 0.045 1.70; 1 to 40 
Grawine Boos 85 | 0.5 @ ; 3.29] 1 to 5.0 
: Per Head 5- 6 4.95| 0.65| 3.56 0.090 | 4.21] 1 to 5.5 
Fattening Swine 6 8 6.00| 0.72} 428 | 0.080 | 5.00/41 to 60 
8-12 7.15] 0.88] 5.93 0.088 | 6.06/41 to 64 
Preliminary period. -... 3.60} 0.45 2.66 0.070 8.11] 1 to 5.9 
Fattening Swine | Per, Wagers | Main period... 3.20| 0.40} 251 | 0.050 | 201|1 to 63 
ee 6 Finishing period 0.27] 1.89 0.040 | 216/14 to 7.0 
Mature Swine Live Weight Brood sows........--.-- 201 0.25| 164 | 0040 | 1.8911 to 66 
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How to Use the Tables '—Suppose a herd of dairy cows, with an average 
weight of 1,000 pounds, and an average daily milk-yield of 22 pounds, is being fed a 
ration of 25 pounds of red clover hay, 2 pounds of cotton-seed meal, and 6 pounds 


ik By © Oe 
a Ie io ee be lhe ley Roe. 
(GA Ooo, haut W160| 1°58 
Se Tn ie 1.63} [142 


14190 (299 8.36) 2.99 /YIFIITNGL SET 
$496 (G7 
2230 
2°93 
137 


of oats. In order to compare this ration with the standard, let us make a little 
blank, ruled precisely as are Tables I. and II. (pages 244-6). Above the double 


_ 1INOTES ON TABLE I.— Coefficient of Digestibility —The percentage of a given element of nutri- 
tion (as, for example, protein) that is digested by an animal is called the coefficient of digestibility, and is 
expressed in the decimal form. Multiplying together the protein content (for example) of timothy hay and the 
coefficient of digestibility for timothy-hay protein when consumed by ruminating animals, we obtain the per- 
centage of protein in timothy hay that may be digested, on the average, by ruminants. 


Authorities — The following references give the authorities for the figures in the foregoing Table: 


(A) United States Department of Agriculture : {E) Farmers’ Bulletin 16. 
Yearbook for 1895. oo W.H. Jordan: The Feeding of Animals. Di- 

(B) United States Department of Agriculture : gestibility calculated for ruminants only. 
Yearbook for 1895. (G) Herbert Myrick: Keyto Profitable Feeding. 

') United States Department of Agriculture : (H) W. A. Henry. Feeds and Feeding. Based on 

Farmers’ Bulletin 25. experiments with ruminants and swine. 

(D) Composition, Farmers’ Bulletin 22; coefficients (W) F. W. Woll: Handbook for Farmers and 
of digestibility (average for ruminants and swine). Dairymen. 


W.A. Henry: Feeds and Feeding. 

For references to the original sources from which all these figures have heen drawn, the reader is referred to 
the several authors in question. 

Manurial Values—In computing the “‘ Manurial Value per Ton” of each feediug-stuff, the following arbi- 
trary values have been assigned: Nitrogen, 15 cents a pound ; phosphoric acid. 5 cents a pound; and potash, 
4 cents a pound. It must be remembered that the figures given in tbe last four columns of Table N., giving, as 
they do, the total fertilizer content, merely furnish a basis for the comparison of manurial values, the portion of a 
feeding-stuff that is available to enrich the soil being only that part that is not assimilated by the animal. 
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horizontal line we set down the standard, obtained by multiplying by 10 the stand- 
ard per hundredweight for a cow yielding 22 pounds of milk, as given in Table IT. 

In the first vertical column we set down the names and amounts of our several 
feeding-stufts. 

To fill ont the horizontal line showing the constituents of clover hay, we mul- 
tiply the constituents of 1 pound (as shown in Table I.) by 25. 

To fill out the cotton-seed meal line we multiply by 2 the quantities found in 
Table I. For oats, we multiply by 6. 

The nutritive ratio of each feeding-stuff is set down in column E, of course, 
exactly as it appears in Table I. 

Lastly, we foot up columns A, B, C, and D, and divide the sum of the C column 
(carbohydrates) by *the sum of the B column (protein). That gives us the nutri- 
tive ratio of the whole ration, 1:4.6. Comparison with the standard shows that 
while the totals of dry matter and digestible uutrients and the quantity of carbohy- 
drates are not far out of the way, protein is in excess, while the nutritive ratio shows 
the same thing—that the ration as fed is too narrow. 

Since cotton-seed meal is a purchased product, and an expensive one, let us try 
cutting the amount in half, also reducing the oat ration to 5 pounds. Let us sub- 
stitute, in order to widen the ration and increase palatability, 12 pounds of corn 
silage (80 per cent water). Then onr trial sheet will stand thus: 


thy. WES, ee 
a eA Lbs. |worer| Peatein| Caco. [pigtut] Ratio 
di bd! (DbLT) 140 |1bbo| LiF 
21 use, maT [58 
CFiriiad lap mes Me: 
Ona Fl 4ys| 46] 264] 3.30] (66! 


U 29.06| 2:64| 1473] /7-38| 1°55 8 
This ration is balanced, it is seen, to conform very closely to the standard. The 
nutritive ratio (1:5.58) is nearly what is desired, and the total of digestible nutri- 
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ents is less than a pound in excess of standard requirements. An animal will 
digest more of an appetizing ration than of an uninviting one, but if the bulk of 
roughage is too great, the feeder will soon know it, and may reduce the whole 
ration uniformly, leaving the balance of nutrients unchanged. 

The foregoing is given for purposes of illustration, and not as a model ration. 
It is far better for a farmer to ¢hind:, and to build up, on the groundwork of what 
he knows, an individual system of pomtanical scientific feeding, than to try to 
follow blindly the model rations recommended by anyone else. The accompanying 
feeding standards tabulated on page 246 must be studied in the same open-minded 
spirit. Their use must vary with circumstances. Model rations are the fruit of 
individual experience; standard rations are the summing up of average experience. 
Study of feeding standards tells the farmer when he is on the right track; study of 
model rations suggests how rations in use may be modified along lines other feeders 
have found profitable. 


IV. THE JUDGING OF LIVE STOCK 
CHARACTERISTICS OF PRIME STEERS 


When the word ‘‘ prime” is used to designate the quality and condition of cattle, 
we should understand it as signifying the very best grade, unless possibly we were 
to except a few fancy cattle of show-vard merit that occasionally reach the market. 
Prime steers are taken largely by buyers for the eastern markets and by packers for 
the dressed-beet trade, the former taking the bulk of snch cattle. Such steers are 
practically above criticism as to both quality and condition. 

The prime steer should present conclusive evidence to sight and tonch that he 
possesses to a high degree the form, condition, and quality demanded by the dealer 
in high-class beef. 

Form — The butcher demands not so much that purallelogramic form popu- 
larly spoken of by many authorities, as he does a high state of development in loin, 
crops, back, thighs, twist, and rnmp. He demands development in these regions 
because they are the parts from which are secured the high-priced ents. The ani- 
mal should show plenty of depth and breadth, furnishing a large surface for flesh, 
without that tendency to be paunchy which is objectionable to the butcher. 

The butcher secks, also, smooth, well-rounded general outlines, which indicate 
both thickness and evenness of flesh, and an wbsence of that tendency to be rongh 
and coarse, which would mean loss to him, since the waste in the dressing of a 
rough, coarse beast would be out of proportion with the weight of marketable beef. 
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Then, too, the butcher is not unmindful of the fact that, having secured satis- 
factory development of the parts from which are taken the high-priced cuts, there 
is an added value in securing 
thick, even flesh throughout, 
on the cheaper as well as on 
the more valuable parts of the 
carcass. 


To the untrained eye, an un- 
usual development of loin, crops 
and thighs would detract from the 
beauty, style, or gracefulness of the 
beast. To the butcher, such devel- 
opment would increase rather than 
lessen its value. It should he clearly 
horne in mind, therefore, that no 
beauty of outline, style, or graceful- 
ness of carriage will ever take prece- 
dence of proper development in the 


Fie. 140. 7 1 ‘i 7 és ; | most important and valuable parts 
a. . Typical prime steer: igh-grade Hereford fattened on 
the University of Illinois farm, Urbana, Ill. (Mumford.) of the bullock. 


—— a 


We should not assume, however, 
that the highest development in these most valuable parts is incompatible with ideal beef form ; 
the truth of the matter is, we seldom get high development in the parts from which are taken the 
high-priced cuts except in animals which are symmetrically developed. It is entirely consistent 
and desirable, therefore, that we hold up as our ideal standard of the prime steer a combination of 
well-developed parts from which are taken the high-priced cuts, and a uniformly high develop- 
ment in all parts capable of taking on flesh, which gives to the animal symmetry and smoothness 
of outline, and that style and that beauty otherwise impossible. Correct conformation and prime 
condition must accompauy each other in order to secure a high percentage of dressed beef. 


Quality and Condition — Quality may be considered as (a) general 
quality and (b) quality of flesh and condition of animal. 

(a) GENERAL QUALITY — General quality in a fat steer is indicated by a 
medium-sized, fine, clean cut, breedy-featured head, bearing ears of moderate size 
and texture; short legs with clean, fine bone; a fine, nicely tapering tail; fine hair ; 
a pliable skin of medium thickness, and smooth, well-rounded outlines. 

(b) QuaLITy oF FLesH AND CONDITION OF ANIMAL—The quality of beef 
depends largely upon the condition of the animal. By condition we refer to the 
degree of fatness ofa bullock. It should not be assumed, however, that the highest 
quality of beef is found in the fattest beast, 
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There are three principal reasons for fattening a steer: (1) In order that, when dressed, there 
shall not be a high percentage of offal or waste, as a fat animal, other things being equal, will dress 
a higher percentage of careass than a half fat or a thin one ; furthermore, in the fat animal, the 
proportion of those parts, which, from their very nature are unsalcable, is reduced to the mini- 
mum ; (2) in order that the flesh or lean meat shall be rendered more tender, more juicy, and of 
better flavor by the deposition of fat throughout its substance ; (8) in order to permit of proper 
ripening of the meat, as a thin carcass, being full of moisture and lacking the protection of a 
covering of fat, will rot before it will ripen. 

Conpitions INFLUENCING BEEF QuAtiry—The possibility of securing the 
highest quality in beef is influenced by the breeding and gencral quality of the 
animal. Methods both of growing and fattening the beast also influence the quality 
of its flesh. There is, too, a quality of flesh which is peculiar to the individual, and 
which is independent both of breeding and methods of feeding. Desirable quality 


in flesh is indicated by a firm, yet mellow and springy, consistency of the flesh at 


Fig. 141. Names and location of points of external conformation of beef cattle. 1, muzzle; 2, face; 8, forehead; 
4, poll; 5, crest; 6, throat; 7, dewlap; 8, brisket; 9, neck; 10, crops; 11, back; 12, loin; 18, rump; 14, thigh; 
15, flank; 16, fore ribs; 17, fore flank; 18, setting on of tail; 19, twist; 20, breast; 21, hip; 22, hock. (Mumford.) 


the crops, along the back, at the lois and even on the sides, beneath the gentle 
pressure of the outstretched hand. Good quality of flesh is indicated in the fat 
steer by the absence of ties and rolls, or patches of gaudy, flabby fat. 

A tendency to lay on fat in bunches and to roll at the loin indicates that the fat has been 
deposited in large masses and has not been so evenly distributed throughout the animal as to give 
to the flesh that marbled character so necessary to the highest quality in beef. An animal without 
a tendency to lay on fat unevenly may hecome bunchy about the tailhead and show other indiea- 
tions of a lack of a .well-marbled condition of the flesh simply hy being carried to the point of 
excessive fatness. 

Judging Beeves on the Hoof— Outstanding coarseness and lack of gen- 
eral quality in the live animal without doubt are inseparably linked with undesirable 
texture in the beef cut from such a beast. Fulness at base of tongue, fuiness or a 
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roll of fat in front of point of shoulder, a full twist, a large mellow cod, a low, fall, 

-- thick flank that stands out and rolls visibly as the animal walks, with fulness and 
smoothness at rump and tailhead indicate that degree of fatness which is essential 
to the highest quality in beef. 

These points, which are to be judged by sight rather than by touch, are the ones most 
depended upon by buyers at the yards. If a close examination is desirable and possible we find 
that when the ends of the fingers are gently pressed into the flesh on the side of the beast in an 
effort to find the ribs, there should be a firmness of flesh that does not admit of freely and easily 
forcing the fingers to the ribs and between them. A laek of firmness indicates the presence of too 
large a proportion of fat, which may be due either to a too-fat or overdone condition of the 
animal, or to an inherent lack of flesh, either of which is decidedly undesirable. A proper degree 
of firmness shows the presence of plenty of flesh or lean meat. Such an examination reveals the 
quality of the surface flesh, but can not always be relied upon to determine the quality of the beef 
throughout the carcass. 

It sometimes occurs that a steer may cut too fat on the block and yet not have exhibited 
on foot bunchiness or other indications of an overdone condition. Animals which are carried to 
an extreme degree of fatness, as is seen in some show animals and occasionally among market 
animals, give evidence of an overdone condition, being very soft in flesh —a condition which often 
passes into a very hard, unyielding one. It sometimes happens, too, that certain individual 
animals become hard in the surface fat without ever having shown by softness of their flesh that 
they were approaching an overdone condition. There is such a thing, however, as an animal 
becoming too firm in the flesh, and such firmness indicating an overdone condition. 

What the Market Demands— Prime steers weighing from 1,200 to 
1,400 pounds are wanted by shippers, by packers, and by exporters. The demand 
for steers of these weights, of good, choice, and medinm quality, is greater than for 
steers of any other weight; hence the market is legs likely to be overstocked with 
these grades. Especially is this true with the steers of ehoice and prime quality. 

It is as difficult as it is unnecessary to decide whether form, condition, or qual- 
ity is of greatest importanee to the butcher. The main point to bear in mind 
is, that an animal characteristieally deficient in any one of the foregoing require- 
ments, 1s disqnalified to meet the full demands of the dealer in high-class beef and 
consequently is not to be considered as a prime steer. Whether a lack of quality 
or a luck of condition is more evident in the eattle seen at the Union Stock Yard, 
Chicago, depends largely upon the prevailing prices for food-stuffs and the prices 
for cattle on foot. When high prices for food-stuffs have prevailed for some time, 
and when market prices for cattle have been ruling high, the tendeney among 
feeders is to send their cattle to market in a half-fat condition, in order to take 
advantage of the prevailing high prices and avoid feeding too much of high-priced 
food-stutfs, in which case many cattle would lack eondition rather than quality. 
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CHARACTERISTICS OF CHOICE FEEDERS 


It is highly desirable to describe in detail a standard grade of stockers and 
feeders; otherwise we should confuse rather than define. If the animals in one 
grade of stockers and feeders 
are more uniform than in the 
others, it is in the choice grade. 
Steers of this grade will, under 
proper management, develop 
into choice and prime steers. 
It would seem wise, therefore, 
to consider in detail their desir- 
able characteristics. 

It may be said then that we 
demand in choice stockers and 
feeders, first, the ability to fin- 
ish as choice or prime steers; 
and second, the ability to make 
economical gains in flesh and : ; . = 
fat. As fur as our present Fic. 142 Typical choice feeder: High-grade Hereford photo- 

graphed at the Union Stock Yard, Chicago. (Mumford.) 
knowledge of the matter goes, 
we look for indications of these tendencies in the form, quality, and constitution. 

Form — The general form should be low-set, deep, broad, and compact rather 
than high up, gaunt, narrow, and loosely made. Stockers and feeders should be 
low-set, or on short legs, because animals of this conformation are almost invariably 
good feeders and capable of early maturity. They should be deep, broad, and 
compact, because this conformation indicates good constitution, capacity for growth 
and for producing ultimately a relatively high percentage of the most valuable 
ents. 

Select feeders with broad, fiat backs and long, level ramps. They should possess 
straight top and underlines, which should be nearly parallel; and should be low at 
the flanks, thus forming what we have just spoken of as ‘‘good depth,” for the 
barrel of stockers and feeders as well as dairy cows should be roomy. An animal 
which is too paunchy, however, as has been remarked, is objectionable to the 
butcher. The matter of low flanks should be emphasized, as it is an almost unfail- 
ing sign of good constitution and good feeding quality. It should be borne in 
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mind that the stocker and feeder, thin in flesh and largely destitute of external 
or surface fat, affords the best possible opportunity of determining the covering 
of natural flesh characteristic of the animal. 

Secure as much smoothness of outline as is consistent with low flesh, being 
especially careful to avoid too great prominence in hips, tailhead, and shoulders. 
Avoid rough, open shoulders, sway backs, and large coarse heads with small eyes 
set in the side of the head. Short, broad heads and short, thick necks indicate 
strong tendencies toward beef making. A large, prominent, and mild eye is to be 
desired. The mild eye denotes that the animal has a quiet disposition, which all 
feeders know is so desirable in a steer intended for the feed lot. The distance 
between eye and horn should be short and the horn shonld be flat and of medium 
fineness, rather than round and coarse. The lower jaw should be heavily coated 
with muscle; the muzzle, lips, and mouth should be large but not coarse. 

Quality — It is well to distinguish between what might be called (a) general 
quality and (b) handling quality. 

(a) GENERAL QuaLity— By general quality is meant general refinement of 
external conformation as seen in the head, horn, bone, compactness, and smooth- 
ness of outline. General quality is affected by nothing so much as by breeding; in 
fact, the two are very closely associated. Good quality is seldom found ina plainly 
bred steer, but is generally characteristic of a well-bred animal. The desirability 
of general quality can not be too strongly emphasized. While it is a characteristic 
that Involves many points and is difficult to describe, its presence or absence is 
quickly discerned by the trained eye of the intelligent buyer. It is this character- 
istic in the stockers and feeders more than any other that we depend npon as indi- 
cating that the animal has within it the possibility of making a prime steer. 


The ability to select stockers and feeders which have within them the possibility of making 
prime steers, is one of the first and most important lessons for the stockman to learn. Profits in 
steer feeding come not so much from skill in feeding and management as from intelligent buying 
and selling. The profit resulting from an increase, during the fattening period, of the value per 
pound of the total weight of the animal is as important as that resulting from the method employed 
in the feeding and management. It is seldom possible to produce at a profit gains which do not 
increase the value per pound of the total weight of the animal. Hence the importance of intelli- 
gent buying, or the selection of feeders and stockers of good quality. 


(b) Hanpiine Quatiry —Good handling quality indicates that the possessor 
is a good feeder. It shows that the animal is in good health or thrift and capable 
of beginning to gain as soon as an abundance of food is supplied. We speak of 
cattle as possessing good handling quality when the skin is mellow and loose. A 
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thick, mossy coat of hair of medium fineness and a moderately thick skin are also 
desirable. 

Constitution — The points indicative of good constitution have practically 
been covered under ‘Form ” (page 253). Good constitution is indicated by a wide, 
deep chest, by fulness in the heart girth, depth, and breadth of body, and good 
handling quality. While we want refinement of form and bone, otherwise spoken 
of as general quality, we do not want that refinement carried to the poiut of 
delicacy. Too much refinement means delicacy, or a lack of constitution, and no 
animal lacking in constitution should find its way into the feed lot. 

Breeds — The desirable characteristics of beef form, quality, and constitution 
should be found in well-bred high grades of any of the leading beef breeds. In the 
interest of nniformity in the finished product it should be observed that high grade 
Herefords can usually be put on the market in the fewest number of days and 
suffer most from carrying beyond the point of ripeness ; that Shorthorns and Aber- 
deen-Angus grades, while a little slower to mature, are in fully as strong demand 
in the market as are grade Herefords ; and that Aberdeen-Angus and Galloways 
may be -carried longer on full feed than other breeds of beef cattle without indi- 
cations of the bunches or rolls of fat which are so strongly discriminated against in 
our markets. 

After all that may be said, however, as to breed, the important consideration is 
to see that the steer should be a high grade of some one of the beef breeds, and that 
the selection of the individual should receive more attention than the selection of 
the breed. 

Age and Condition for Feeding — The question of age should not be 
overlooked. A thrifty young steer of good weight and in good flesh is to be pre- 
ferred: to an older stunted steer. It should be said, furthermore, that a stunted 
steer of any age or weight is a profit spoiler in the feed Jot. Uniformity in color of 
feeders is desirable, but the mistake should not be made of getting uniformity 
of color at the expense of more important characteristics. It is possible to secure 
good colors, reds and blacks, in steers of very poor quality and containing very 
little beef blood. If it isa question of choosing between a combination of good 
quality and correct conformation on the one hand, and good colors on the other, 
take the quality and conformation and let someone else have the colors. A one- 
eighth blood Hereford may have Hereford markings, or a one-eighth blood Angus, 
the color and polled characteristic of the pure Angus, and yet both grades may 
have but little beef character. 
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HOW TO TELL A GOOD COW 


For Dairy — Head 
small and clean-cut; muzzle 
large; forehead straight or 

, concave; neck long and thin 
without being scrawny; horns 
relatively small; eyes bright 
and prominent; shoulders 
thin, loin broad but not 
thickly fleshed as in beef 
cattle; thighs thin; hind quar- 
ters long, deep, and power- 
ful; flank high; legs short and 
wide apart; tail long, slim, 
and loosely jointed; frame 
markedly wedge shaped ; 
tapering from rump to shoul- 
der; udder set broadly on 


Fio. 143. Names and location of points in external conformation of the cow. 
1, muzzle; 2, face; 3, forehead; 4, poll; 5, iower jaw; 6, cheek; 7, neck; 
8, hack, 9, loin; 10, hip or hook; 11, rump; 12, pelvic arch; 18, switch; abdomen, of generous size, 

fe) rf 


14, thigh; 15, flank; 16, udder; 17, harrel or helly; 18, fore flank; 19, F ‘ i 
brisket; 20, dewlap; 21, heart girth; 22, loin girth.’ (Mumford.) extending high up behind, 


well held up to abdomen, not 
loose, pendulous or fleshy; milk veins large and prominent, on both udder and belly; teats 
medium size, evenly placed, and 
wide apart. A fleshy udder, firm 
to touch when empty, and retain- 
ing its size and form after milking, 
indicates predisposition to inflam- 
matory disease. Skin clean, with 
afresh bright color; hair fine, thick, 
and soft; temperament active and 
docile; large feeder. 

The main points in the selec- 
tion of a cow are to secure large 
udders that are not fleshy, and large 
roomy bellies, showing capatvity for 
consumption of large quantities of 
food. Of course, great eaters aud 
large producers are not always prof- 


itable cows, but they generally are. r ——_rcruawv ~ —— 
¥ 4 1a.144. Typical dairy cow: Rose, grade Shortho 
Cows are seldom profitable uuless University of Illinois, Urbana, rit Record at 10 vente of eee 
they produce at least 250 pounds, Milk in one year, 11,888 pounds; butter fat, 565.18 pounds; hutter. 
; fb ; : 678.16 pounds; average,fat content of milk, 4.96 per cent. Milk in 
or more, of butter per year. one week, 317 pounds; butter in one week, 19.77 pounds. 
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HOW TO TELL A GOOD HORSE 


For Speed — Height, 15} hands; minimum weight, 1,000 pounds ; cars, pointed, flexible, 
set on side, not on top of head; head, symmetrical, full under forelock and between ears ; neck, 
long and slim, with little or no arch, set well up on ‘top corner” of body ; front legs reaching out 
true, strong and straight; front feet not thrown sidewise when speeding; shoulders, sct on 
obliquely ; body, short top 
line, long lower live; hips 
well forward ; muscles along 
back prominent, development 
judged by pressure with 
thumh and fingers; hind legs '..( 
crooked at hock (but not too 
much so or they will be weak, 
and not too little or animal 
will ‘‘pound”); portion of 
leg from hock to fetlock and 
also from knee to fetlock 
relatively short and broad 
(not roundish) when viewed 
sidewise, but thin when seen 
from the rear; line drawn 
from hock to fetlock nearly 
straight, concave rather than 
convex; if convex it ig 
‘‘curby” ; hoofs not pointing 
out; skin moderately thick 
and firm; chest capacity 
large; body round. ° 


Fie. 145. Names and location of points used in referring to the external 


For Work — Full fore- conformation of me horse. 1, muzzle; 2, face; 3, frencas ae poll; 5, 
3 ‘ 2 crest; 6, cheek; 7, lower jaw; 8, throat; 9, neck; 10, withers; point of 
head ; oe ey ee ; shoul- pponicey te Breas: 18, elbow: 14, forearm 15, knee; 16, cantion or shank; 
ders strong and sloping; gait , fetlock; 18, pastern; 19, coronet; 20, foot; 21, girth; 22, belly; 23, flank; 
g P 8 & 24, back; 25, Join; 26, haunch or hip; 27, croup; 28, dock; 29, thigh or 

free and easy; stride long; quarter; 30, lower thigh or gaskin; 31, hock; 32, heel. (Mumford.) 


arm muscular; legs strong, 

rather short and flat ; pastern sloping ; feet large and not too flat ; body large in girth and round; 
back broad, with muscular quarters ; croup wide ; weight (not clumsy) from 1,200 to 1,600 pounds, 
according to work required ; horse docile, hearty, and easily kept. 

Stallion for Breeding — As nearly as possible a perfect type of the sort of animal 
desired in the colt. First essentials, soundness, freedom from defects and blemishes, and good size. 
Should be thoroughbred of good disposition, 154 or 16 hands high; minimum weight, about 1,200 
pounds. American horse as a rule too small, and while size is usually the gift of the mare, 
heredity must not be limited by undersized sire. Good size of prime importance for track, road, 
or farm. Disposition is imparted by sire, therefore avoid vicious or logy stallions. Other points : 


258 THE JUDGING OF LIVE STOCK 


Body, well coupled up ; color uniform and bright; quarters, full; shoulders, full; chest, broad ; 
head, finely shaped , ears, large, flexible, pointed, straight, and alert; eye, quick, full, and gentle; 
nostrils, large; hair, soft and silky; skin not thin; legs flat, not roundish, and muscular ; hoofs, 
black ; feet broad, flat, and round ; in speeding, feet thrown not sidewise, but straight forward. Do 
not expect a good colt from service of a traveling stallion, concerning whose antecedents you 
know nothing. 

Mare for Breeding — Of good size and color, sound in every particular; in the vigor of 
life; large powers of endurance, good traveler, active gait, well bred; disposition gentle; feet 
having neither toe nor quarter crack. The best breeding mare is not too good to use. More of 
the good physical qualities of the colt come from the mother than from the sire. 


HOW TO SELECT A BREEDING BOAR 


Fat Hogs — The breeding hoar should be a good representative of some one of the leading 
breeds of swine. The question of selecting a good individual is more important than the selection 
of the breed. The use of grade boars and those of inferior pedigree can not be too strongly dis- 


"Hataworth sow. (arecder’s Cece p ne 
couraged. The character of the head should be such as to indicate masculinity — broad, and in 
length, medium to short; the neck should he short and broad, and smoothly joined to the shoul- 
ders ; the jowl of good size, as indicating good feeding quality ; the legs should be short, strong, 
and straight, well placed to the outside of the body; back and loin straight or slightly arched, 
with plenty of width; the chest should be wide and deep; the flanks continuing the straight 
underline, making the sides deep; the girth should be large, hoth ut the heart and flank ; hams 
and shoulders well developed. Compactness and symmetry throughout are desirable points, while 
strength of limb and masculine character should not be sacrificed to less important points. Such 
a hoar selected from the Poland China, Berkshire, Chester White, or Duroc-Jersey hreeds aud bred 
to sows of merit that are high grades of some one of the ahove breeds will produce pigs which, if 
properly fed, will weigh 200 pounds at six months of age, and which will possess the desirable 
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characteristics of the fat hog for American markets, namely, well-developed hams and shoulders, 
good loins, and sides without too much 
waste. 

Bacon Hogs — In breeding hogs 
to produce the highest class of bacon, 
it is necessary to select animals which 
have been especially bred for this pur- 
pose, and feed them upon a ration best 
calculated to produce fine quality. The 
large Yorkshire and Tamworth are 
most extensively used for producing 
bacon hogs. They do not have the 
heavy jowls so prevalent in fat hogs, 


Fra. 148. Names and location of points of external conformation Nor do they possess such a large pount 
8 broad, shoulder; & hare’ 9 Hanks a0, beliys a1 hear Of SUPerfuous fat. The lean and fat in 
girth; 12, hack; 13, loin; i4, rump; 15, toes; 16, side. (Mum-) the pork is evenly distributed, while 

the sides are long and deep; the belly 
wide and thick, and the back thinly fleshed. The fat should cover the body in an even layer 
throughout —it should not be more than about 14 inches in thickness, nor should it be less than 


about 1 inch. 


CHARACTERISTICS OF MUTTON SHEEP 


The stndent of animal form soon discovers that the important points in all 
animals bred and fed for meat production are noticeably similar. In considering 
the form of the prime steer, the fat hog or the mutton sheep, it is the same low- 
set, broad, and compact confor- 
mation that is demanded. 

Producers must cater to the 
demands of dealers and consum- 
ers or, owing to lessened con- 
sumption or to lower prices for 
an undesirable product, sacrifice 
what they have to offer. 

The butcher’s ideal of 
a mutton sheep involves 
form, fleece quality, and condi- 
tion, the main points being form, 
condition, and such points of gen- 


‘Aj ‘ Fie.149, Points of external conformation of the sheep. 1, muzzle; 

eral qnality as contribute to the Fa face; 3, forehead; 4, poll; 5, ates are 6, briskets, 7 
7115 os orearm; 8, heart irth; 9, hack; 10, loin; rum 

better-killing qualities. The 13, dock; 14, thigh, oF leg of mutton; 15, helly. Runtond} 


(Ctapaasg daayg upoiewP ays Aq peystainy ydriseyoqd ev 
aq} 9B SuoIdurend ‘(‘T] ‘MOIWIOTL ‘erxoH “YE Aq powno Sleqjea PO-IVed-g s 
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question of fleece is important only in so far 
as it Increases or decreases the total yalue 
of the sheep to the slaughterer. (ood 
killing or dressing quality is indicated by 
an absence, in the general appearance of 
the animal, of all wideness or coarseness. 
The bones of the leg and the head should 
be as fine as is consistent with good feeding 
quality and constitutional vigor. 

The butcher's ideal mutton sheep might he one 
possessing bone so fine that the animal would be 
too delicate to make a profitable feeder. A thor- 
ough knowledge of the butcher's ideal is essential, 
but if the butcher's ideal animal for the block is at 
variance with the feeder’s ideal for the fecd lot, shed 
or pen, the feed lot ideal is bound to receive the 


. a ‘ 4 Fre. 151. Typical fat sheep: Shropshire wether, 
most serious consideration at the hands of the pro- champion in middle wool class, International 


ducer. Fortunately, the butcher’s ideal and the Fat Stock Show, Chicago, 1901. (Photograph 
furnisbed by The American Sheep Breeder.) 

most profitable type of mutton sheep to feed are 

not materially different. By careful study the feeder can meet the demands of the butcher in 

almost every particular without sacrificing anything in animals so selected as profitable feeders. 


Breeding —To make a profitable carcass of beef and a profitable animal in 
the feed lot, it has been said that well-bred beef steers are necessary. The state- 
es ment applies with equal force in speaking of 
mutton sheep. The importance of breeding, 
us affecting the profitableness of a mutton 
sheep, is not generally enough recognized. 
High grades of almost any of the mutton 
breeds possess the qualities most sought by 
producer, dealer, and consumer, viz.: short 
legs and neck; broad back and loins; long, 
level rumps, well fleshed thighs, low, full 
flanks, and thick flesh. 

Judging the Mutton Ram —tThe 
presence or absence of these churacteristics 
is not so easily revognized in a sheep as ina 


leis —T 4 


en 2S eg ? : pig or a steer, because of the thick covering 
Fie. 152. Typical fat sheep: Lincoln wether, of wool, which may, in the hands of the expert 


champion in long wool class. (Photograph fi : : 
furniched by The American Sheep Breeder.) Shepherd, be made to disguise the real form 
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Vise of the sheep. It isimportant, 
E| therefore, to follow a definite 
method of examination in order 
to determine their value. 

The figures’ accompanying 
this discussion will be found 
suggestive, and if the method 
illustrated is persistently fol- 
lowed, what appears to the 
novice an almost impossible 
task, will be found, in a re- 
markably short time to be rea- 
sonably simple. The better a 
sheep appears to be —that is, 
ssc nN ead Bs Mea la Sig Gs2\ the smoother he has been made, 
Fie. 153. Judging mutton sheep: Depth of chest. (Mumford.) either with feed or with the 
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shears—the greater the possibility of 
deception; conseqnently, the more 
urgent the need of a careful and intel- 
ligent examination. 

The majority of sheep raisers are 
interested, at one time or another, in 
the selection of a ram of some onc of 
the mutton breeds; hence. it is thought 
that a discussion of this subject in 
connection with the illustrations will 
be found of most widespread interest. 
Mutton rams are so generally used on 
grade ewes for the production of grade 
lambs for winter fattening purposes 
that a description of the points of a 
ram suitable for such purpose is given. 


Considering the use to which the ram is 
to be put it can readily be seen that relatively 


more importance should be attached to the Mo Tia “ zi ee 
: Fro. 154. ref , Thi 
mutton points of the sheep than to the so- eaters TREO ye sheep: Thickness through the 
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1 For permission to use in this new connectian the courtesy of Prof, L.R Talt, luspector of t! ichi 
author’s photographs reproduced in Figs. 153-161, the | State Board of Agriculture, is Hea eedeea By nee 
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called ‘‘fancy” points of breed type. Ou the other haud, were a ram to be selected to head a 
high-class, pure-bred flock, care should he taken to secure characteristic breeding points. It sim- 
plifies the discussion materially, however, to contine ourselves to mutton points. The mutton 
type should be possessed to a high degree by 
every individual of every breed of mutton [ise << 
sheep. It may be said to be almost the only i“7* # 
breed-type characteristic that is held in com- 
mon by all mutton hreeds. True, more per- 
fect development of the leg of mutton is 
expected in the Southdown than would be 
looked for in the Oxford, but a glaring defect 
in the leg of mutton should be a disqualifica- 
tion from the standpoint of mutton produc- 
tion, no matter what hreed of muttou sheep 
is involved. It can be seen how even the 
breeder of pure Oxfords might pass over a 
deficient leg of mutton on a sheep possessed 
of excellent quality, breed-type. and finish. 
It would not be necessary for the farmer in 
quest of a good mutton ram to put up with a 
poorly developed ram, 7. ¢., in so far as mut- 
ton points are conccrned. 

Every breeder recognizes the fact 
that a pure-bred ram possessing an 
almost ideal mutton form may have to [ : : 
be sold at a low fignre if lacking in Mie agian *Gnimtordy ee: Mesh-covering of 
breed-type points, while another pos- 
sessing better breed-type, but no better mutton form than the former — perhaps 
not so good — will bring a price relatively much higher. 


Just here is the lamh raiser’s opportunity ; he wants, first of all, a ram possessing as nearly as 
possible an ideal mutton form, with sufficient breeding to give a reasonable guaranty that he will 
transmit his characteristics to his offspring. Such a ram can often be purchased at half the price 
that the good breeder would be required to pay for aram combining good breeding, good breed- 
type, aud ideal mutton form. It is not au easy task to select a ram simply for mutton points. 
A yam to do the most good must be in good breeding condition, neither too fat nor yet too lean. 

The novice in judging sheep is often deceived in purchasing an overfat sheep because it 
looks good. While a sheep too thin in condition is a puzzle alike to the novice and experienced 
judge, a sheep in a condition bordering on cithcr extreme is an unprotitable sheep to the purchaser. 


Systematic Examination — The safest plan to follow in selecting a ram 
is to adopt a systematic method of examination. Thus one will generally avoid 
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overlooking either the strong or defi- 
cient points of the animal. It goes 
without saying that one should know 
how a properly developed sheep should 
look and handle. It is not enough to 
make an examination with the eyes. It 
is safe to say that less can be told of the 
real characteristics of a sheep by gen- 
eral appearance than of any other farm 
animal. More dependence must be 
placed upon the nse of the hands. Not 
all judges agree as to the best method 
of examining a sheep. Some begin 
with an examination of the most im- 
portant points, while others think it 
best to begin at the head, taking the 
mY points in passiug to the rear of the 
= sheep. The latter is the safer method. 


= —_— oe a 2 ee.) 
Fig. 156. Judging mutton sheep: Width of loin. (Mumford.) Head and Face — Careful students of 


physiognomy can judge much of 
the characteristics of a man or 
woman by a good look at the face. 
So, much can be scen in the head’ 
and face of a sheep to indicate its 
masculinity The ram with a long 
narrow head is scldom a prepotent 
or satisfactory sire. Passing from 
the head back to the neck we should 
look for a short, thick neck, one that 
gradually thickens toward the body, 
joining the shoulder smoothly and 
evenly. There should be no drop 
just in front of the top of the shoul- 
ders, constituting what is known as 
a ‘ewe neck.” 


Depth of Chest — Fig. 153 
shows the mcthod of judging of the “. “ 
depth of chest by placing one hand Fig. 157. Judging mutton shecp: Length of hind quarter. (Mumford.) 
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on top of shoulders and the other 
between the front legs of the sheep, 
noting also the width between the 
forelegs, which should he relatively 
great. Examine at this time also the 
fulness of the brisket, as well as the 
covering of the point of the shoul- 
der and the shoulder blade. It is 
well, too, to press firmly on top of 
the shoulders to determine whether 
the shoulders are well overlaid. 

Thickness Through the 
Heart—Fig. 154 shows the method 
of getting an idea of thickness 
through the heart, which should 
always he great, since it indicates 
a good, strong constitution and ful- 
ness of the heart girth. The animal 
should not, as we say, be “ tucked 
up in the girth.” 


Fre. 158. Judging mutton sheep: Fulness of rump. (Mumford.) 


Flesh-covering of Back and Loin— By placing the hands a little higher and nearer 
the middle of the hack, the spring of the ribs should he noted. Fig. 155 shows the proper way 


Fig. 159. Judging mutton sheep: ‘Leg of mutton.” (Mumford.) 


to handle the back and loin to determine the comers: of flesh. The hand should be open and 


laid flat on the back, then on loin ; 
the hand should be pressed firmly 
and moved slightly hack and forth, 
pressing firmly all the time. If the 
hack and loin is not well covered, the 
spine will he more or less prominent. 

Width of Loin—Fig. 156 
shows the proper method of judging 
the width of the loin. At the same 
time the thickness of the loin can 
also he noted, together with the dis- 
tance hetween point of hips and the 
first rib. This distance should he 
relatively short. Where the width 
of the loin is not too great one hand 
may he used in such a manner as to 
span the loin. Where it is desirable 
to compare the width of the loin of 
two sheep this method can often he 
used to good advantage. 


Fie. 160. Judging mutton sheep: Fleece. 


such an examination is of prac- 
tical utility. For example, by 
a careful view of the sheep as 
a whole, at some little distance, 
we judge of earriage and style. 
The general outlines, providing 
the sheep has not been blovked 
by the professional trimmer, 
should indicate whether the top 
and bottom lines are straight 
and parallel, whether the body 
is deep, the flanks full, and the 
legs short. Atsuch a distance 
the sheep should present alow, 
massive, blocky appearance, 
the short legs standing well 


(Mumford.) 


my 
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Length of Hind Quarter— Fig. 157 
shows the method of determining the length 
of the hind quarter. It should be of good 
length and carried as level us possible. 

Fulness of Rump— Fig. 158 shows 
one way of noting the fulness or deficiency 
of the rump. By this method one should be 
able to judge whether a sheep carries its width 
well back. Inall of these examinations it is 
well to bear in mind that it is the form of the 
carcass of the sheep, regardless of the cover- 
ing of wool, for which we should look. To 
do this the hand. or fingers, as occasion may 
require, must he firmly laid on the sheep. 

The “Leg of Mutton ’’—Fig. 159 
shows manner of cxamining the ‘‘leg of mut- 
ton.” The fleshing of thigh and the filling of 
the twist should be taken into consideration 
at this point. 


While the danger with the beginner 
in judging sheep is to judge too much 
by the general appearance of a sheep, 
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Judging mutton sheep: Fleece. 


(Mumford,) 
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apart and well to the corners of the body. The legs should be reasonably straight 
as viewed from the side, front. and rear, which indicates strength and feeding type. 

A sheep with rather heavy bone is to be preferred to one with a tendency to 
be too fine boned. As a rule, too fine-boned sheep lack vigor and growth, being 
delicate and undersized. 

The tleece of a mutton sheep is practically the last point to be looked to, but it is a point 
that has been too much neglected. To go into a discussion of the proper examination of the 
fleece would require a treatise of too great length. Perhaps it will be sufficient to say that the 
wool should be opened as shown in Fig. 160. Such an examination should give a general idea of 
the quality, length of staple, and density of wool. 

The best wool on the sheep will be found at the point indicated. while the fleece should be 
opened as indicated in Fig. 161, on the thigh. to see if the quality, density, and length of staple is 
fairly nniform over the whole body. The wool on the lower thigh is often coarse, open, and 
shaggy — not a good sign. 

In conclusion, it may be said that one never learns all there is to be learned about 
Judging sheep. By one who is really anxious to learn, one with a love for sheep 
and a keen sense of discernment, much can be learued in a short time. The first 
step is to become familiar with a correct method ; the next, to know that the most 
important points of the mutton sheep are the leg of mutton, the loin, and the back. 
With a well-developed loin, back, and thigh, couple a low, massive form on short, 
strong legs, fronted with a masculine head, and you have a ram that is safe to 
depend upon as a producer of good teeding lambs. 


V. THE PRODUCTION AND MARKETING OF WOOL’ 
WOOL OR MUTTON, OR BOTH? 


It is very doubtful whether the time will ever come when the keeping of sheep 
for the production of wool alone cau be made profitable in many localities in the 
United States. 

Wool growing npon such a basis must. in the future, be confined to localities 
remote from the great meat consuming centers. wherc farmers are wnprovided with 
rapid transportation to these centers. or where the cost of transportation of mutton 
would be so high as to render the carcass of little or no value. 

A moment's consideration would suggest that wool growing under snch con- 
ditions conld only be made profitable upon cheap lauds. where the herding of large 
flocks would be possible and where the climate and other vonditions would be favor- 
able to the development of sheep and the healthy growth of the wool fiber. | 


1 From Bulletin 17s of the Michigan Agricultural Experiment Station, by the author. 


268 PRODUCTION AND MARKETING OF WOOL 


We can conceive how present conditions might be so changed as to render sheep 
husbandry profitable, if the wool product only were taken into account. It is not 
probable, however, that we shall ever see a repetition of conditions which existed 
earlier in this century. It is not probable that the price of the finer grades of wool 
will go so high that the breeder, even of that class of sheep, can afford to entirely 
overlook the ultimate value of the carcass for the block. 

It is not difficult to see that the ranchman who can run large flocks of sheep in 
bands, and who has at his command an almost unlimited grazing ground, can pro- 
duce wool more economically than the general farmer who keeps a flock and looks 
upon it simply as an incidental contributor to his income. 

The owners of small flocks, then, soonest feel the effects of depression and are 
most apt quickly to dispose of their flocks after one or two unprofitable years. We 
believe future conditions will bear us out in the statement that there will be very 
few years when a man who has a flock of sheep of good quality, who pursues care- 
ful and painstaking methods in handling them, will fail to secure a net profit. 

There is a promising outlook for the American farmer who economically pro- 
duces wool and mutton. I doubt if we shall again see the time when the flock 
master can secure a net profit from his flock unless he makes a thorough study of 
the industry, knows what he is trying to do, how he is to accomplish his ends, and 
is willing to settle upon a policy in breeding and rigidly adhere to it. 

May I venture to snggest here that one of the greatest sources of loss to the 
American farmer has been his vacillating from one line of breeding to another, 
from one rotation of crops to another, and from one system of farming to another ? 
Use all of the means at hand to decide the wisest line of sheep husbandry to pursue 
under your conditions, and then do not deviate from it without the best of reasons. 
Remember that a constant, persistent, and settled policy is best. 

In connection with this subject the question naturally arises: Can sheep hus- 
bandry be made profitable by disregarding entirely the wool product? In some few 
favored localities such a course of sheep husbandry may be pursued with profit, but 
under ordinary conditions the wool product contributes materially to the net income 
from the flock. In some instances breeders of mutton sheep have realized as much 
for their wool as the men who have been keeping sheep primarily for the wool which 
they produce. In making such a claim it should not be forgotten that the Ameri- 
can markets in the past have not been glutted with a large supply of the medium 
and coarse grades of wool, while the scarcity of fine wools, owlng to the common 
stock of the country being largely Merino grades, has not been apparent until quite 
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recently, although a few of the breeders of Merino sheep have persistently proph- 
esied that former conditions wonld return, and that the grading up of flocks for 
the production of the finer grades of wool would again profitably engage the atten- 
tion of American sheep men. 

Fashion in the manufacture of woolen fabrics, which has always been a potent 
factor in the price of different grades of wool, has seemed to encourage the growth 
of medium and coarse wools. While the future of the wool industry will be settled 
by conditions almost entirely beyond the control of the growers of this country, 
still everything points to a brighter prospect for the wool grower than for several 
years past, and especially for the prodncer of fine delaine wools. 


WORLD’S WOOL PRODUCTION 


The number of sheep in the world in 1894, according to 8. N. D. North, was 
571,163,062, and the amount of wool produced was 2,692,986,773 pounds, showing 
the average weight of fleece per head to be 4.7 pounds. 

Wool Product of the United States—From the same authority 
we learn that in the United States, during the same year, there were 45,084,017 
sheep, producing 325,210,712 pounds of wool. By this we see the United States 
produces about one-eighth of the world’s supply of wool. The average weight of 
fleece in the United States is 7.21 pounds; more than two pounds per head above 
the world’s average. 

For the last twenty years the number of sheep in the United States has varied 
from approximately 40,000,000 to 50,000,000; the latter figure was exceeded in 
1884, while in 1894 the number was estimated at 45,048,017. 

Current prices for wool and mutton, combined with other conditions, which have 
made the production of one or the other of these products unprofitable, have cansed 
this variation in the number of sheep kept, and a similar variation in the amonnt 
of the mutton and wool produced. It has not been due to an overproduction of 
wool, for statistics show that never has home-grown wool excelled, or even equaled, 
the consumption of wool in the United States. 

Outlook for the Future — No one can consistently say that we ought not 
to produce at home every pound of wool consumed within our borders. The natural 
adaptability of many parts of the country for sheep-raising suggests that we should, 
in every way possible, so adjust our farming operations, and our commercial and 
economic conditions, that the farms in the United States can produce at least all of 
the wool needed for home consumption, and that at a fair profit. 
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From statistics furnished in the Wool Book for 1895, issued by the National Association of 
Wool Manufacturers, we learn that 453,048,456 pounds of wool were consumed in the United 
States duriug the year 1894. The wool produced in the United Statcs during the previous year, 
which would naturally contribute to such consumption, amounted to 348,538,138 pounds. This 
shows that we produce little more than three-fourths of the wool consumed. Since it is a well- 
known fact that the per capita consumption of the wool in the United States has steadily increased 
from 4.49 pounds in 1840 to 9.07 pounds iu 1890, it is clear that wool growers have a prosperous 
future hefore them, if only they will give more careful atteution to growing, preparing for 
market, and to developing markets for their home-grown products. 

An advance in prices of wools tends to stimulate the industry. More wool is 
grown, but the manufacturer is obliged to pay higher prices for the raw material. 
It is difficult for clothiers to get a correspondingly high price for manufactured 
goods, so that the usual result is that manufacturers substitute, where possible, part 
cotton. The consumer gets his clothing just as cheap, but does not get all-wool 
goods. Sheep growers in the United States have been urged to grow all the wool 
consumed in the United States. We would go still farther and call attention to 
the vast undeveloped markets for manufactured products. When we remember 
that of the inhabitants of the world there are 250,000,000 who do not wear clothes, 
and 100,000 000 more who wear only about one-half as many as they should, we 
can see great opportunities ahead in the way of markets for manufactured goods. 
Perhaps woolen goods would not in all cases be suitable ;— then let garments manu- 
factured from cotton and other fibers be used, leaving a clearer field for the wool 
producer who must now compete in a measure with producers of vegetable fibers 
grown at a minimum of cost. 


MANAGEMENT OF THE FLOCK AND ITS RELATION TO 
CONDITION AND VALUE OF WOOL 

Continuous Care Requisite —The sooner we, as wool growers, fully 
appreciate the difference in value to the manufacturer between wools well grown 
and those poorly grown, the sooner will all our wools command a letter price. 

We must banish forever the idea that condition, quantity, quality, and length 
of staple are all of the important factors affecting its value. But we must give 
more attention to the growing of wool fibers of great strength. Strength of the 
wool fiber depends, tv a considerable extent, upon the quality of wool or the size 
of the fibers. The important point, however, in this connection, and the point 
which we wish to emphisize, is that there is a great difference in the rehitive strength 
of fibers of the same quality or grade of wool. When a difference of this kind exists 
it is largely due to the way it has been grown, 
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The strongest fiber of wool is produced on sheep when the animal has been 
supplied with an abnadance of nourishing food throughont the year. 

Tf, ou the contrary, a sheep is poorly nourished, the strength of the wool fiber 
will sooner or later be seriously affected. Tf proper care is not continnous through- 
out the year andthe flock is neglected during any period, then a break in the fiber 
occurs, Which greatly weakens the fther at that particular point. The strength of 
the weakest place in the fiber decides the strength of the whole fiber. 

So far as the writer has been able to discover there is no special ration, which, if fed to sheep, 
will produce wool of great strength, nor can it be said that any special ration is to be recommended 
to produce a large quantity of wool. It has often heen observed that sheep and lambs which 
have been on full feed for long periods shear heavy fleeces of wool. This wonld indicate that any 
ration calculated to keep the shecp in a thrilty condition wonld De a suitable one for growing 
large tjuantities of wool. 

From what has been said, the wool grower will understand that it is highly 
desirable to provide the sheep proper nonrishment throughout the year, permitting 
uo periods of neglect to intervene to destroy the strength of the fibers of the fleece. 
Liberal and judicions feeding does not ehange the quality of the wool, but it does 
affect the strength and the quantity of the wool produced by a given sheep. The 
weight of wool produced is affected both by increase in the length of fiber and by 
increase in the amount of yo/k, or natural oil, in the fleece. 

Condition of Wool refers to the cleanliness of the fleece — the absence of 
all foreign substances, such as sand, burs, chaff, and all other substances looked 
upon by the wool manufacturer as /id/er. 

It is not because these naturally ight substances affect the weight of the fleece to 
any considerable extent that woo) manufacturers so strennuonsly object to their pres- 
ence in the fleece, but that they must be removed from the fleece before it is ready for 
manufacturing purposes. The process of separating these substances from the fleece 
is not only very tedions, but very expensive, and, asa rple, it can not be done without 
more or less injury to the wool fiber. Knowing the above facts we can easily see 
how condition affects the price of wool, since it directly affects its value, 

It is not a difficult matter for the wool grower to so manage his flocks that the wool produced 
by them will be practically free from all littcr. He must provide racks for the sheep which will 
permit them to eat withont getting their necks fnll of chaff, seeds, and dust. (It is, of course, 
unnecessary to mention the old straw stack.) He must keep his farm free from bur-bearing 
weeds; his flock will keep most other weeds in check. If we needed any proof that the farmers 
of our country are negligent about allowing weeds to grow and secd in abundance on their farms, 
we might visit some large wool-scouring or woolen mill, and carefully examine the refuse or waste 
from the mills. We would have abundant proof in the millions of weed sceds found. At some 
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mills where such refuse is so dumped that seeds can germinate and grow, we find a large number 
of species and varieties of weeds. 

Breeds and their Fleeces — That we might get more definite information 
concerning the wool produced by the various breeds of sheep, more or less common 
in the United States, we tried to secure, for each of the breeds, a ewe’s and a ram’s 
fleece, which should be average typical fleeces of the breed. In most cases we were 
successful in securing what we desired, but in other instances we were not fully 
satisfied that the fleeces submitted were typical of the breed. 

In examining the tabulated facts below, we make the request that the reader 
should not consider the fignres there exhibited as settling the relative merits of the 
various breeds as wool producers. ° Certain general conclusions may be drawn from 
the table, but it must be obvious to every thonghtful reader that it would be very 
nearly impossible to secure two fleeces which would in every way be representative 
of the various breeds. 


TABLE Snowina WeEIGuT oF FLEKcr, PER Cent OF SHRINK, COMMERCIAL GRADE, AND 
Prick PER PotND OF FLEECES FROM DIvFERENT BREEDS OF NIEEP 


@ Sent ee bo wed bog be no 
S| ae8 | 38e2 | EE | common [Pe $8e] oBSs 
BREEO rm) aes mse 3 og GRADE Saas $385 
xy /&| #25 | Bees | 52 F023) 2523 
wn | a aay e nm ae) an a) R 
Ls. 02. | LDS. OZ. 
American Merino ............-.. 3] 17 12 4 14144} 72.36 | X Clothing ___._.. 80 14 $0 50 
American Merino _____-..- 4] 2 12% G 10%4| 75.15 | XX Clothing-__.__. 13 62 
National Delaine Merino 4 9 10 4 1 57 79 | Fine Delaine...... .211%4 61 
Improved Black Top Merino ....)Ramj; 1); 18 11% 5 it 60.64 | Fine Delaine.__... 20 6634 
American Rambouillet.........- 2 B 1% 3 934] 55.42) X Clothing ..._.._ 20 441, 
American Rambouillet.- 1 7 15 4 914| 44.19 | Tine Deisine._._.. +22 3914 
Cross Bred 1 1 11 1 4 542! 6073 | Y% Clothing. ...___ 19 4834 
Southdown 1 v4 514 3 4 55 75 | 8 Combing ---.. 22 50 
Southdown 1 Ke 1 3 814| 50.00 | $4 Combing .____. 23 46 
Southdown 3 tr 12 4 11144] 39.11 | 3g Combing ...._. 23 87%, 
Shropshire 1; 10 12 5 9 48 25 | %4 Combing .._... 22 4214 
Suffolk .... t 6 15% 3 56.95 ow ¥% Combing 23 531 
Hampshire 3 9 6 5 414/ 43 67 | 34 Combing ...... 28 ; 
Oxford Down.. 3; 12 9 7 181% | 387.56 | Braid Combing... -20 8214 
Oxford Down.....--..--------.-- 8] 15 2 8 138144) 41.53; %4 Combing -__... 19 8294 
Leicester .-.........-....-------- Ram |*10 | 12 814 8 524] 33 38 | Low 4 Blood..__- 19 28) 
Cots WOld?- <2 2gcn2 ectcascesseates Ram| 2] 15 3 9 18 85.39 | Coarse Combing... 19 Sait 
Cotswold -. wets cht aete Wet. fo: “12 31m 7 WR 86 57 | Braid Combing... 19 .80% 
Thin Cl nes Steere. sis aires ay es Ram /*11/} 14 884!) 10 434 83.77 | Braid Combing... 20 8014 
Lincoln 3222.2 Fee eee eet Ewe| 1/ 14 01 10-21%} 30 85 | Braid Combing... -20 29 
Tnnis 2.32 esto ie eek ee Ewe /*11 & 12% 4°65 43 75 | % Combing 214, 8914 
Dorset Horn 6 1214 4 1 40 09 | 34 Combin, 22 a) 
Dorset Horn 8 21% 4 414, 47 51 i Combing a” ey 
Dorset Horn 8 15 4 1014] 47.90 Combing 22 4214 
Dorset Horn 9 1%] 4 1414] 46.04 i, Combing ‘22 ‘409 
Cheviot_______- 9 2 6 10 27.389 é Combing 2214 a1 
Cross Bred 2. 7 4 4 41 38 | %& Combing 211 84 


1 Hampshire and Cotswold. 2 Rambouillet and American Merino, 8 Prices Quoted Aug, 31, 1899, ” Months old, 
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That there might be absolute fairness in securing representative fleeces of each breed, the 
writer appealed to the secrctaries of the various sheep breeders’ and registry associations to aid in 
securing the fleeces. In most instances much valuable assistance was rendered. 

The weight of all flecees is computed upon the basis of 365 days’ growth. 


Commercial Grade — For the benefit of those who may not understand 
fully what is meant by the terms used in the column headed ‘‘Commercial Grade,” 
a few brief explanations are made: 


General Grades— All domestic wools may he classified according to their quality, 
strength, and length of staple as (a) clothing or carding wools; (b) combing wools; (c) Delaine 
wools. 

(a) CLorHine Wools are short wools and incidentally of relatively fine quality. In a general 
way all wools less than 24 inches in length are clothing or carding wools. 

(b) ComBrne Wools are hoth long in staple and strong. Most of the cvarser long wools are 
graded as combing wools. However, when a wool is long enough for comhing and has the neces- 
sary size of fiber it may still be disqualified as a combing wool if it has been poorly grown. 
Breaks in the fiber caused by insufficient nourishment destroy the valne of wools for combing 
purposes. 

(c) DELAINE WOOLS are fine wools clipped from all varieties of Merinos or high grade 
Merinos which grow wool of long, strong staple. We might say that Delaine wools are combing 
fine wools. 

SUBDIVISION oF GRADES— Each one of the three classes of wools above mentioned is subdi- 
vided according to quality or size of fiber, as follows. 


Picklock 
| x 36 blood [ Fine 
(a) Clothing wools.._ + X (b) Combing wools__ | Aas Btecinimen (c) Delaine wools_. 4 Medium 
No. 2. or “ Braid Low 


No. 1, or 4g blood 
| No.3,0r4q4 “ 


Picklock is a grade that is rarely found in the markets at the present time. Formerly a large 
quantity of this wool reached our markets. The wool from pure Saxony Merino sheep usually 
grades Picklock. XXX also is hard to find. When the Saxony Merino was crossed with the com- 
mon American or Spanish Merino, the cross-bred resulting usually produced wool grading XXX. 

XX is considered the standard for a pure-bred Merino. 

Some three-quarter blood Merino, nearly all of the high-grade Merino, and much of the coarser 
pure-blood Merino wool, grades as X. 

The terms 4, #, and ¢ blood do not necessarily mean that the wools were grown on sheep pos- 
sessing just that fraction of Merino blood. Many sheep containing no Merino blood grow wool 
grading $ and + blood. No. 1 or $ blood is the next coarser grade than X. No. 2 is coarser than 
No. 1, and s0 on. 

Coarse and Braid wools are invariahly combing wools, and are the grades most frequently 
produced by Lincolns, Leicesters, and Cotswolds, which have fleeces coarse and long in staple, but 
bright and lustrous. 
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Fine Deine is the grade next coarser than the Braid Combing, while Low Delaine is long 
enongh to be Combing, but a grade finer than the finest Comhing wools, namely, § blood. 

Special Grades — Other grades of wool which are occasionally quoted in the markets are 
(a) felting wools and (b) noils. 

Upon request, Mr. Charles F. Avery of Boston, has defined felting wools and noils as follows: 

(a) “FELTING Woous are wools which are adapted for felting purposes, usually of short staple, 
-and having properties which cause them to felt quickly. We presume that you understand that 
felting is a process whereby the fibers are interlocked in such a way that « solid fabric is produced 
without the intermediate processes of spinning and weaviug."' 

(b) Nors—‘ In the proccss of combing wool the fibers are drawn between finc ueedles and 
the dead and tender wools are broken off in the process and produce what are called nods. or what 
might be called combing wasic. The long and healthy fibers are carried along through the comb- 
ing process aud are formed into what are called worsted tops.” 


WASHING AND SHEARING SHEEP 


Washing sheep is not nearly so prevalent as formerly. Most manufacturers 
agree that wool which has been washed in the country is not so desirable as that 
which has been sent to market unwashed. It is an uusatisfactory process at best, 
and many times the country washing makes scouring at tle mills more difficult. 

Injury to the Woo] — After a careful investigation of the subject we are 
convinced that, in the long run, it is more profitable to dispense with washing 
altogether. 

We have seeured better results by shearing our sheep during the first half of 
April than later in the season. This, of course, makes it impossible to wash sheep 
hefore shearing. We ure satisfied that we can get not only a heavier average flecce, 
but also a wool of better strength from the same flock by shearing during the first 
half of April than by shearing in May or June. 

If reasonable care is taken to keep the wool free from dirt and litter while on 
the sheep’s back, then there is little to be gained by washing. By au examination 
of the wool market quotations a class of unmerchantable wools will be noted. This 
class includes wools poorly washed. 

Injury to the Sheep—The subject of washing should not be dismissed 
without saying that if the author could believe the washing process an advantage 
to grower and consumer alike, he would still think the custom of doubtful utility 
on account of mjury to the sheep. Sheep are often roughly handled, and not 
infrequently more injury is done to the sheep than good to the fleece. The sheep 
will suffer no inconvenience from eurly shearing, except for the first few dave, if 
they are properly sheltered aud protected from the cold, and more especially from 
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storms. The wool makes a rapid growth during the cool months of spring, and the 
sheep are not sweltering under a thick blanket of wool. Tn the latter case the sheep 
are not only uncomfortable, but the wool makes little if any growth. 

For several years, 1 a majority of instances, the Kastern wool markets have 
been better in April than in June. This wonld vive the grower who makes a 
practice of early spring shearing a slight wlvantage as to markets. 

Shearing —The best job of shearing is that which secures the largest amount 
of wool in the best condition for market without injury tu the sheep. It is highly 
desirable that the sheep be closely shorn and that there should be no second cuts. 
The fleece should be kept intact, not torn apart, and the skin of the sheep should 
not be wounded. 

Nearly all of the sheep east of the Mississippi River are shorn by hand, while 
many in the West and on the ranges are shorn with machines. 


MARKETING WOOL 


Unlike most other farm products, wool can not be consumed on the farm. It is 
true that in the days of our grandmothers and the spinning wheel, a large part of 
the then smal] wool product of the United States was manufactured and used upon 
the farm. Now we neither spin the wool upon the farm, nor is it possible for us, 
when low prices prevail, to use up the surplus by feeding to our farm animals, thns 
converting it into meat products, as is possible with grains and hay produced upon 
the farm. 

The question of wool markets and the preparation of wool for the market is, 
therefore, one of vital importance to the wool grower. Dealers in and manufac- 
turers of wool make the following objections to the majority of wool marketed in 
the United States: («) Either by neglect or intent, tags and litter are often incor- 
porated in the fleeces. (b) Too much twine of an inferior grade is used. (c) The 
use of the wool box resnlts in packing fleeces into a squire bundle that is too 
compact. Let us consider these objections. 

(a) Tags —If tags are understood to refer to bunches or locks of manure which 
have accumulated on small bits of wool about the thighs and hocks, then by all 
means they should be left out of the fleece, and either sold separately as tags, for 
what they will bring, or used as manure. We have known breeders of fine wool 
sheep who have thoroughly washed and dried the tags and then put a handful or 
so in each fleece. There is no great objection to this, providing the tags are well 
washed and thoroughly dry. It would be more businesslike, however, to sell the 
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washed tags separately, as the wool will never be so valuable as the rest of the fleece. 
It is perfectly legitimate to tie up all the wool that grows on the sheep in the fleece, 
provided that the wool is free from all foreign substances which would add to the 
natural weight of the fleece. 


It is worth while to offer here one reason why a majority of wool growers incorporate tags and 
litter in the fleeces which they sell. There sre two distinct classes of growers who put tags into 
the fleece. The first class includes growers who put tags into the fleece either through absolute 
carelessness or with the evident intent of deceiving the buyer. This class of men is small and 
undeserving of consideration. The second class includes growers who are progressive and busi- 
nesslike. This statement sounds inconsistent, but it is not. These men have cut out tags and 
litter very carefully, it may be, for two or three years; they have observed that, as a rule, they get 
no more for their wool than the men who put tags and all into their fleeces. This suggests that 
buyers are not careful enough in recognizing painstaking methods on the part of progressive 
growers. Buyers know the extra value of clean wool. Let them encourage the honest, pains- 
taking growers in a substantial manner by giving more per pound for their wool, a thing which 
they can well afford todo. Let them at the same time, discriminate against wool carelessly tied, 
or that which contains chaff, burs, and other litter. Until buyers rigidly adhere to that policy, but 
little improvement can be expected among wool growers. 

(b) Twine — Besides weight, there is still another reason why buyers object to 
coarse twine. The coarse, hard fibers of the twine are apt to work in among the 
wool fibers. Manufacturers find it difficult to separate these foreign fibers from 
the wool, and unless they are removed they work injury to goods manufactured 
from such wool. We believe the time has come when wool growers shonld adopt a 
smal] twine of better quality. 

A small linen twine used by nearly all wool growers in Australia is to be recommended in 
every way. While such twine costs about 25 cents per pound, it runs nearly 2,700 feet to the 
pound. A pound of linen twine should, therefore, tie 270 fleeces, allowing 10 feet to each fleece, 
or 135 fleeces, allowing 20 feet to each fleece. This linen twine is soft, and should the fihers 
become mixed with the wool no material injury would be done. 

No. 18 hemp twine is also to be recommended. There are about 1,600 feet of this twine to the 
pound and it can he purchased for about 10 cents per pound. The only objection that can be 
raised to the use of a small, fine twine for tying wool is that it is hard on the wool packers’ hands. 

(c) Wool Boxes—The majority of wool boxes which tie the fleeces in a 
square bundle are too small. The most of them were made for fleeces from Merino 
sheep, and new ones have not been made for handling more bulky, coarse wool; 
consequently the fleeces are packed too snugly together. This gives them a heavy, 
soggy appearance, whereas they should present a light, loose, and bulky appearance. 

The method of tying wool in Canada is quite satisfactory. The fleece is spread out on a clean 
shearing floor with the outer ends of the wool up. The skirts of the fleece are folded in toward 
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the center, only a trifle at each end, but considerable on the sides, so that the sides lap well ; then 
the fleece is rolled from end to end, making a short, cylindrical roll of wool. A small hemp twine 
is then run snugly around the roll a little distance from each end. 

Ten Points for Wool Growers —In conclusion, the following items 
should receive careful consideration : 

1, The manufacturer buys wool on the basis of its trne value for manufacturing 
purposes. The grower, the local dealer, the commission man, and the sconrer 
should each make an honest effort to satisfy his reasonable demands. 

2. Breed and feed affect the value of wool from the manufacturers’ standpoint. 
Indiscriminate crossing is unprofitable. 

3. A small linen, or flax or hemp twine is best for tying wool. 

Coarse, heavy paint-marks should be avoided in marking sheep. 

More and betier wool can be secured by early shearing. 

Loose, bulky fleeces sell best in the market. 

Avoid lime and sulphur as a sheep dip. 

Every pound of wool consumed in the United States can be profitably grown 
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here. 

9. It is very doubtful, indeed, if the American wool grower can ever afford to 
ignore the ultimate value of the carcass producing the fleece. 

10. Mutton-growing with wool as an incidental product will continue to be a 
profitable industry. 


VI. SUGGESTIONS FOR INTERPRETING CATTLE 
MARKET QUOTATIONS 


1. Learn to distinguish between a market class and a market grade. Speaking 
generally, the market classes of beef cattle are beef, butcher-stock, cutters and 
canners, and stockers and feeders. The grades are prime, chotce, good, medium, 
common, and inferior. 

2. The names of the various classes indicate the uses to which cattle in those 
classes are put. The grades refer to quality, condition, and conformation, the 
relative importance of which factors, so far as they influence market values, is 
indicated by the order in which they have been enumerated, quality being of 
greatest importance, condition next, and conformation of least importance. 

3. Weight has relatively but small influence in determining the grade and price 


of fat cattle. Quality and condition largely govern both. 
19 
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4. As a basis for comparison and study of other grades, become thoroughly 
familiar with the characteristics of prime siccrs and choice feeders; these are the 
standard grades of fat cattle and fecders. Fhictuations in the market affect these 
grades less than others. 

5. It is, therefore, more difficult to determine an approximately correct valua- 
tion for a lot of low-grade cattle than for cattle of higher grades. 

6. Where practicable, follow your consignments to the market; find out the 
desirable and undesirable characteristics of your cattle from the standpoint of 
the market. 

7. Observe other cattle on the market and compare their quality, condition, 
conformation, und the prices paid for them, with the quality, condition, conforma- 
tion, and price of yonr own cattle, with which you are more familiar. 

&. Compare price for which various lots of cattle have been sold with market 
quotations and note what grade of cattle is bringing similar prices. 

9, The terme export, shipping, and dressed beef steers are no longer significant 
of any particular grade of cattle. Several different grades and even different 
classes are exported, shipped, and used for dressed beef. 

10. The most desirable steer for export, for shipping, and for the best grade of 
dressed beef either for domestic or foreign trade is the same in each instance. 

11. The best grade of any class of cattle must be practically above criticism. 

12. When cattle grade the best of their class they command a premium on the 
market. Such cattle usually sell at strong prices and for their full value. 

13. Cattle of the lower grades, necessarily deficicut in certain particulars, sel] 
at a discount which in many instances is greater than their inferiority demands. 

14. Thus it will be seen that the tendency is to spring the market for choice, 
prime, and fancy grades, while the common und medium grades are seldom, if 
ever, sold for more than they are worth; while many times they do not bring their 
full value, owing to a tendency on the part of buyers to magnify defects of minor 
importance. 


Sia? 
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PUBLICATIONS ON ANIMAL HUSBANDRY, BEE KEEPING, 
AND FISH CULTURE 


GENERAL PUBLICATIONS ON ANIMAL HUSBANDRY 


ANIMAL BREEDING. By Thomas Shaw. Orange Judd Co., N. Y. » $1.50 
BREEDS, Tue Stupy or, By Thomas Shaw. Orange Judd Co., N.Y. : 1.50 
Farm Boy, LETrers To Tur. By H. Wallace. The Macmillan Co., N. Y. 1.00 
FEEDING ANIMALS. By Elliott W. Stewart. Orange Judd Co., N.Y. 2.00 
FEEDING or ANIMALS, THE. By W.H. Jordan. The Muemillan Co., N. Y. : 1.25 


FEEDING OF Farm ANIMALS, Ture. Farmers’ Bulletin 22. United States sees of 
Agriculture. ra 


FEEDs AND FEEDING. By W. A. Heury. W. A. Jlenry, ‘Madison, Wis. ‘ 2.00 
Horses, CATTLE, SUEEP, AND Swine. By George W. Curtis. Rurat Publishing Co.,N.Y. 1.50 
Jupeine Live Stock. By John A. Craig. John A. Craig, Rice Lake, Wis. Fi 1.50 
REFRIGERATION AND COLD SToraGE. By A. J. Wallis-Tayler. D. Van Nostrand Co.,N. Y. 4.50 
Roor Crops ror Stock. By W. A. Burpee. W. A. Burpee & Co., Philadelphia . . 20 
Stock BREEDING. By Manley Miles. D. Appleton & Oo., N. Y. . . 1.50 
WINTER CARE OF Horses AND CATTLE. By T. B. Terry. Orange Judd Co, N.Y. .  .8d 


PUBLICATIONS ON THE HORSE 


Brive Bits. By J. C. Battershy. Orwnge Judd Co., N. Y. é 

FamiLy Horst, Tuk. By George A. Martin. Orange Judd Co., N.Y. 

Horse, How to JupGeE A. By F. W. Bach. Orange Judd Co., N.Y. 

HorsE, STONEHENGE ON THE. By J. H. Walsh. Orange Judd Co., N. Y. 

Horst, Tuk. By Youatt and Spooner. Orange Judd Co., N.Y. 

Horsz, Tue; How To Buy anv SELL. By Peter Howden. Orange Judd Co., N. Y. 
HorsE Boox, AMERICAN REFORMED. By G. H. Dadd. Orange Judd Co., N.Y. . 
Horse Book, TuE AMERICAN FarMErR’s. By Rohert Stewart. Orvnge Judd Co., N.Y. 
Horse Breepinc. By J. H. Sanders. Orange Judd Co., N.Y. 

Horse KEEPERS, Hints To. By Henry William Herbert. Orange Judd Co., N. Y. 
Horses anpD Horse BREEDING, AMERICAN. By John Dimon. Orange Judd Co., N. Y. 
PERCHERON Horse, THE, IN AMERICA AND France. By Weld and DuHays. Orange 
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Judd Co, N.Y. . eat ae . pA Ais - 50 
SaDDLE Horse, THE. Orange haa Co.. N.Y. : 1.00 
STABLE GUIDE, THE AMERICAN GENTLEMAN’S. By Rohert McClure. : Hee y T. Cotites & a 

Philadelphia . 1.00 
Trotting Horse, TetikINe Tur. By Charles Marvin. Orange Judd Co., N. ae ; . 38.50 
TurF, HanpBook or THe. By Samuel L. Beardman. Orange Judd Co., N. Y. 1.00 


Vicious Horses, How To HanpsLE AND Epucarre. By Oscar R. Gleasou. Orunge Judd 
Co, N.Y. - Toe ; ; 2 re 50 
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PUBLICATIONS ON CATTLE AND DAIRYING 


BEEF Propuction, SoME EssENTIALS IN. Farmers’ Bulletin 71. United States Depart- 

ment of Agriculture A A ee ts Se, alts ah ase e Meee @ia ye ae 
BEEF AND Dairy CATTLE, Gaipanninios or. Farmers’ Bulletin 143, United States 

Department of Agriculture . . . ata 2 ae al Ss 
CaTTLE BREEDING. By William Warfield. “Onaie 7 da Coe N. BY Pree ato tas $2.00 
CaTTLE FEEDING, Manuva or. By H. P. Armsby John Wiley & Sons, N.Y. . . . 1.75 
CATTLE, MARKET CLASSES AND GRADES OF. Bulletin 78. I@dinois oe al seks 

ment Station, Urbana, Ul... Seta ne that ie fe Aap be ‘ ed 


CHEESE Maxine By John W. Decker. Orange Judd Co, N. Y. Pa ee oe MO: 
CuEEseE Maxine, A B Cin. By J. H. Monrad. Orange Judd Co., N.Y. . - . 50 
CuEESE Maxine In SWITZERLAND. By J.H. Monrad. Orange Judd Oo, N.Y. . . .  .50 
Dairy BACTERIOLOGY, OUTLINES OF. By H. L. Russell. Orange Judd Co, N Y. . . 1.00 
Dairy Caur, Toe. By L. 8. Hardin. Orange Judd Co., N.Y. bs ae Pie gi git EeeD 
DairRyYING, AMERICAN. By H. B. Gurler. Orange Judd Co., N. Y. 1.00 
Dairnyinc, THE CuEemistry or. By Harry Snyder. Chemical oe Co., aston: Pas 1.50 
DarryMan’s Manuva. By Henry Stewart Orange Judd Co., N 1.50 
Mince Cows, GuEnon on. By Thomas J. Hand. Orange Judd oe N Y 1.00 
MILE AND 1T8 DERIVATIVES, PRacTicaAL TREATISE ON THE EXAMINATION OF. By J. A. 
Wanklyn D. Van Nostrand Co, N.Y... . ¢ heen to 2800 
Mixx anp Irs Propucts. By Henry H. Wing. The ‘Mobmallan Co., 'N. y a hace “ke 00 
Mitx: Irs Nature anp Campasitian. By C. M. Aikman. The Macmillan Co., N.Y. . 1.00 
Pasteurization. By J. H. Monrad. Orange Judd Co, N.Y... 2. 2. 1 . 50 
SHORTHORN CaTTLE. By A. H. Sanders. Sanders Publishing Co... . . . . . . . 8.00 
PUBLICATIONS ON SHEEP AND ANGORA GOATS 
AMERICAN MERINO, THE. By Stephen Powers. Ovange Judd Co., N.Y. . 2 ok a ARSEO 
A New Inpustry.! By William Black. Wm. Black, Fort Worth, Texas. . . . . . 3.00 
ANGORA GoaT, INFORMATION CONCERNING THE. Bulletin 27, Bureau of Animal Industry. 
United States Department of Agriculture. . 2 1. we < Seth, Ai = of U5 
Aneora Goat, Tur. By 8. C.C. Schreiner. Longmans, Green & Co., N. y. 2 «© « + 8.00 
ANGORA GoATs, AMERICAN. By George Edward. Allen. Orange Judd Co, N.Y... . ) .95 
Mourron, Raising SHEEP FOR. Farmers’ Bulletin 96. United States ats a seit 
culture... a 
Sueep, THE. By William A. Hudiwarthe Orange Juda Co., N. y. a eens : 1.50 
Suzer, Tue Domestic. By Henry Stewart. American Sheep Breeder Co., Chicago . . 1.50 


SHEEP FreEepine. Farmers’ Bulletin 49. United States Department of Agriculture. . . —— 


1Angora goat raising. 
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SHEer INpustry, HIsToRY AND PRESENT CONDITION OF TIE. Special Report, Bureau 
of Animal Industry. United States Department of Agriculture (1892)... .. $1.40 
Winter Lamp, Tue. By H. H. Miller, E. Wing, and H. O. Miller. . Eee IY OU)! 
WooL, THE PRODUCTION AND MARKETING oF. Bulletin 178, Michigan Agricultural 
Experiment Station, Agricultura] College, Mich. fm SP IS o— 


PUBLICATIONS ON SWINE 


Hoe Raismne 1n THE Scouts. Farmers’ Bulletin 100. United States is tment pe Agri- 


culture . . : — 
Home Porx Marine. By A. Ww. Fulton. Ovanie Juda is N. Y. -  .50 
Pie, THE. By Joseph Harris. Orange Judd Co.,N.Y. . . . F 1.00 
Swine Huspanpry. By F. D. Coburn. Orange Judd Co., N. Y. . . 1.50 

PUBLICATIONS ON MISCELLANEOUS ANIMALS, BEES, FISH, 

AND GAME 

BseLGian HaRE BREEDING. By J. W. Darrow. Orange Judd Co, N.Y. . . 125 
Dos, AMERICAN Book OF THE. Edited by G. O. Shields. Rand, McNally & Co., Chiceso 3.50 
Rassit Keeper, Practican. By ‘‘Cuniculus.” Orange Judd Co., N. Y. ©. 4. ox 1250 
APIARY, MANUAL OF THE. By A.J. Cook. The Macmillan 0o.,N.Y.. . . . 1.25 
BEE CuLTuRE, A BC oF. By A.I. Root. A. Lf. Root & Co., Medina, O. . . - 1.20 


Bree KrEEpine. Farmers’ Bulletin 59. United States Department of Agriculture . . — 
Fout Breap, Laws RELATIVE TO. Bulletin 18, New Series, Division of uiomoloey. 


United States Department of Agriculture . . Jered 05 
Hive anp Honey Bree. By L. L. Langstroth. Orange uaa Co., 'N. Y. avers 1.25 
Honey Bez, THE: A Manuva or APICULTURE. Bulletin 1, New Series, Division of 

Entomology. United States Department of Agriculture . . : ‘ 15 
Quimey’s New Bree Kzerine. By L. C. Root. Orange Judd Co., N. y. é 1.00 


AMERICAN ANGLER’s Book. By Thaddeus Norris. Henry T Coates & Co., Philadelphia 5.50 
Carp CULTURE, ABC or. By Root and Finley. A. 1. Root & Co., Medina,O. . . . — .85 
FaMILIAR Fish AND How to CatcH THEM. By E. McCarthy. D. Appleton & Co, N.Y. 1.50 
Fiso CULTURE, AMERICAN. By Thaddeus Norris. Henry T. Coates & Co., Philadelphia. 1.75 
Houz Fisning anD Home WarTers. By Seth Green. Orange Judd 0o., N.Y. . .- 50 
TRAINING Vs. BREAKING. By S.T. Hammond. forest and Stream,N.Y. . . . 80 


Trout, DomMEsTICATED: How To BREED AND Grow. By Livingston Stone. Orange Judd 
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Beef Making 


By L. H. Kerrick, Bloomington, 1. 
President of the American Aberdeen-Angus Breeders’ Association 


THE CORN BELT FARMERS’ OPPORTUNITY 


Beet is the imperial flesh food of the race; it always has been and probably will 
continue to be. Therefore we may expect that the demand for beef, especially 
good beef, will be as constant as that for any other product of the farm. Intelli- 
gent beef production will certainly be rewarded with fairly constant and reasonable 
profits. Where conditions favor it, we strongly advise farmers to convert some 
part of the products of their farms into beef. Beef making is more intimately 
connected with the maintenance of soil fertility than any other branch of animal 
husbandry. Many kinds of forage and roughage and other farm products, which 
it is not practicable to harvest and prepare for market, may be couverted into beef 
to sell and manure to enrich the soil of farms that have a beef herd. 

When prices of corn and oats and hay are very low— when a great amount of 
these brings « small amount of money, they may be stored in the form of beef 
upon young, growing cattle, with chances gained of marketing in that way at a 
higher and profitable price. 

Beef making is a business of absorbing interest. It may be called a higher 
branch of farm study. The care of a herd of beef cattle affords room for the 
exercise of faculties only partially engaged in the ordinary routine of planting and 
tilling and harvesting. The boys are sure to become interested in it, and likely 
all the family. 

The world must look to the Corn Belt of the United States for its chief supply 
of fine beef. Over all this vast region all the feeds required to make the best beef 
are produced in great abundance. The climate is well adapted to the production 
of beef. The average farm equipment and improvement with little change or 
addition, can be well suited to raising and feeding cattle for beef. Costly barns 
for close housing of feeding cattle are not now deemed necessary or even desirable. 
Farmers of the Corn Belt have the capital and intelligence needed in the business 
of making high-class beef. They have shipping facilities almost complete. They 
have already a good but not adequate stock of beef cattle which is being rapidly 
increased and improved. 
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There are indications that Corn Belt farmers are being awakened to the peculiar 
opportunities and advantages which they may enjoy in the business of furnishing 
the world its good beef. More are engaging in the business than formerly and still 
more may engage in it with profit. The middle Western States— the corn States, 
should become, and I think will become, noted as the great beef-producing region 
of the world —noted not only for the amount, but for the fine quality of the beef 
produced. -When Corn Belt farmers are fully aroused to their advantages it will 
not be long till a handsome share of the world’s money will be coming their way to 
buy their good beef. 

It is the object of this article to encourage our farmers generally to engage in 
the business of breeding, raising, and feeding cattle for beef, and also to outline, as 
well as we can, the present state of knowledge of cattle feeding. We do not know 
so much yet about beef making that anyone need be discouraged about learning 
what is known about it. However, the less we know, the more important is it that 
prospective cattle feeders know the little that is known. 


THE THREE-YEAR-OLD STEER MUST GO 


Injudicious and wasteful methods of handling and feeding cattle should be 
promptly discarded. Our lands are now high priced, but not nearly so high as we 
believe they will be in the not distant future. In the days of cheap lands and 
cheap feed, half a bushel of corn a day to a steer and two or three acres to graze 
him on, and three to three and a half years to prepare him for market, might go for 
cattle business, but not now. With the passing of cheap lands the three-year-old 
steer must go, too. The Corn Belt beef must be made, if made with profit, in 
thirty months and under. 

Prime Beeves at Twenty to Thirty Months — It is entirely prac- 
ticable by simple, natural, economical methods to produce prime beeves of 1,400 to 
1,600 pounds weight at twenty to thirty months old. We have produced them in 
carloads weighing over 1,700 pounds at about thirty-one months old. But this 
implies that they be fed continuously and fed properly from calves to ripe beeves. 
I am confident this will become the general practice with beef producers in the 
Corn Belt. 

High-priced land makes intensified farming necessary. It willalso make inten- 
sified beef making, 7. e., constant good feeding from calf to beef, equally necessary. 
The greatest weight of beef can be made with a given amount of feed during the 
first twenty or twenty-four months of a steer’s life. Why not then let him have the 
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feed during that period ? The whole mission of a steer is to convert our feed into 
beef. Why not keep him busy every day at his proper work? If we let him go a 
month or a day with less feed than he can make into beef, that month or day he 
fails to make us the money he might be making. 

Best Beef by Early, Constant Feeding — It is my opinion that not 
only the greatest weight of beef for the amount of food consumed, but also the best 
beef, is made by supplying a steer liberally and constantly with the right kind of 
feed during the first twenty or twenty-four months of his life. It stands to reason, 
and our experience points to the fact, that the thickest red meat, so desirable 
and valuable, with the richest intermingling of fat, must be made during the 
period of the steer’s most rapid growth. If a steer be permitted to run until two 
or two and a half years old on barely living rations, we suspect his red meat can 
hardly be thickened or increased very much after that, by any kind of feeding. 
The fat may be put on him and put inside of him after he is two years old, and the 
quality of his red meat may be improved by good feeding. But I believe he has 
missed his chance to make the greatest thickness and best quality of red meat that 
he was capable of making. 
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The steers represented in Figs. 162 and 163 were fed a grain ration continuously 
from five to six months of age until they went to market. They ran with their 
dams on blue grass pasture until weaned. Abont five weeks before weaning we 
began to teach them to eat a little corn meal and ground oats mixed. At the first, 
very little— in fact, but a taste — was spread in their troughs. When finally taken 
off the cows they knew as well as older steers how to eat. 

For the next six or seven mouths they were fed all they could safely take of a 
mixed ration of corn in some form; oats, ground or whole; oil meal; and wheat bran. 
Not all of these different feeds are given all the time, but two or three at each feed. 

Corn is our principal and constant feed from start to finish. Four-fifths of all 
concentrated feed used is corn — sometimes ground, again soaked; sometimes broken 
and sometimes whole corn fodder, shuck corn and all, just as it comes from the 
shock. 

Full Feed at Twelve Months — Until twelve months old we feed our 
steers cautiously. It is not so bad to give them somewhat less than they can 
safely take up to that age, as it is to give them more. When about a year old they 
go on full feed, 7. ¢., all they will clean up and digest well. Steers will readily learn 
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to eat up clean much more than they can digest and assimilate. The point to make 
in good feeding is to keep steers cating np to the amount they can assimilate and 
make into good beef. The feeder must be the judge of what that amount is, and 
not the steer. I conclude that a peck of good sound dry corn, or at the most, 
one-third of a bushel, with two or three pounds of old process oil meal or the same 
quantity of gluten meal, and a pound or so of wheat bran with suitable roughage, 
will make as mueh beef on a steer twenty to twenty-four months old as any larger 
ration. And it will make a better quality of beef. Younger steers will need a 
proportionately smaller amount. 

At this time we have on full feed sixty-four high-grade Angus steers. Their 
average age is about twenty-five months. They are fed twenty pounds of good 
sound ear corn soaked, one and one-fourth pounds oil meal, and one pound of 
wheat bran for every steer daily in two feeds, morning and evening. We will 
increase the oil meal to about two and a half pounds. They have mixed clover and 
timothy hay in quite moderate quantity, and the run of about twenty-six acres of 
blue grass pasture. These steers are preparing for the Christmas market. At 
this time, September 20th, they are making entirely satisfactory gains. By the 
first of December they will be finished, ripe, prime beeves, heavy enough and fat 
enough and not too fat to meet the highest market demand. These steers and all 
the steers we have fed for many years are raised and fed in the open. They are 
never closely housed. They have sheds open to the south, to which they may go 
for protection from storms. Sometimes, in the height of fly time, we have arranged 
for a cool, darkened place into whieh a load or more of steers which are reeeiving 
special fitting may retreat from the flies and extreme heat. 

Importance of Roughage — All our steers are fed in open troughs out 
of doors; never Jess than 4 earload and sometimes three or four carloads eating 
together. It is of the utmost importance in full-feeding cattle to have them con- 
sume a proper amount of roughage. If steers are given all they will eat of concen- 
trated feed they are likely to acquire a morbid appetite for it and a capacity for 
making away with an extravagant amount of it, while they lose the natural appetite 
for more bulky food. 

In order to compel our eattle on full feed to consume a due proportion of rough- 
age, we often “bed” the feeding bunks or troughs with mixed clover and timothy 
hay, or shredded fodder. Over this layer or bedding of roughage we carefully dis- 
tribute the coneentrated feeds — corn, oil meal, etc. In this simple way, roughage 
and concentrated feeds are so mingled that the steers are obliged to take both at 
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the same time. It should never be forgotten that a steer is a ruminant. His 
digestion will suffer and assimilation will be imperfect if there is failure to main- 
tain some just proportion between the concentrated fecds and roughage which he 
consumes. Without doubt much larger gains will be secured for the corn and 
other concentrates consumed by judicious mingling with suitable roughage. 

Beef or Tallow: Which ?— Referring again to the pictures of the 
“Babes in the Wood” and the ‘‘Grand Champions,” their great thickness is 
apparent. Which is it, beef or tallow? Buyers and judges are prone to believe 
that such cattle are excessively fat—‘‘overdone.” It is true that the majority of 
steers showing such great thickness are too fat; but not these. The majority of 
steers do not go on full feed till past two years old. They are then generally fed 
an excessive amount of corn —a fat-making food, without the protein-bearing oil 
meal or gluten meal to supplement it; and the result is, frequently, overdone and 
overfat cattle. Not so with steers fed during their rapid-growing period with corn, 
properly balanced by the addition of oats and bran and some oil meal or gluten 
meal. The steers represented in the figures showed a great development of red meat 
richly mottled with fat; but there was no excessive percentage of fat. And none 
need be feared from sueh feeding as they had. On this point we can speak from 
many years of experience. 


CONCLUSION 


Summing up, we advise farmers generally throughout the Corn Belt to breed 
and feed cattle for beef. Feed liberally, feed for beef all the time, from calves to 
finished ripe beeves. Instead of growing a steer to be afterward “fattened,” grow 
a beef; ripe, finished, fat, and prime, in twenty to twenty-four months. You will 
thus make better beef, and make it in less time, and make more of it with a given 
amount of feed than by the old method of growing a steer to be ufterward fat- 
tened. Aim to maintain good variety in the feed. Supplement the corn with 
oats, bran, oil meal, or gluten meal. Supply good roughage, and feed in such a way 
ws to secure the consumption of a due amount of it. Breed for the early maturing 
type. Handle your cattle gently, always; treat them humanely, kindly; the very 
best results may not be expected without such treatment and handling. 
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Feeding Native Cattle for Beef 


By Joun P. Srrvenson, Tarkio, Mo. 


Practical farming, in a nutshell, is the farming that is planned and carried out, 
year by year, with a view to making the most of every natural advantage, and 
turning even what might seem to be disadvantages to profitable account. The 
practical farmer is the farmer who studies and solves his own problem, taking 
whatever he can get, to be sure, in the way of side-light from the experience and 
research of others, but never forgetting that bushels can not be measured with yard- 
sticks, and that what is gospel truth in one part of the country may be rank heresy 
in another. Many an Eastern farmer, for instance, seeing hundreds of bushels 
of ear corn hauled ont daily to the steers in an Atchison County feed lot, doubtless 
would exclaim at what he would consider a willful waste. Willful waste it might, 
indeed, be for him; but for us, it is the most profitable way of marketing our staple 
crop. The hogs that follow the steers see to it that scarcely a kernel, scattered, 
tramped in, or undigested, goes to waste. 

Natives vs. Rangers— The feeders of the Missouri Valley who make it 
their business to put six months of beef-and-fat-growing on to the steers other 
farmers and ranchers have raised, have merely adapted themselves to the circum- 
stance that their acres lie in the richest part of the Corn Belt, and convenient both 
to stocker markets and to beef markets. When it comes to choosing what sort 
of stockers they shall feed — whether natives or rangers— they must again accom- 
modate themselves to circumstances. <A large feeder—and by that I mean one who 
turns out beeves by the thousand annually—can scarcely obtain for his feed lots 
native cattle of desired quality exclusively. Nor can one whose feeding operations 
extend to no more than 500 or 600 head a year be always sure of getting them. 
My own preference, however, is for Kansas feeders—any fairly well-bred cattle, 
regardless of breed. If native cattle of proper form and even condition are not 
obtainable, Westerns must be used; but with me they are a second choice. 

The best time of year for buying feeders in the stocker markets of the Missouri 
River is between the middle of August and the middle of November. To buy them 
at that time means carrying the bunch through the winter, but at the age I buy 
them — two years or more — there is growth in the steers still, and the fleshing-up 
they get is not simply a matter of laying on fat where there is room for it. 
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Summer Feeding of Young Steers —I have obtained my best results 
with summer feeding of steers that will weigh, when bought, about 900 pounds. 
For from four to six months before putting in the feed lot, I run them on stalk- 
fields and pasture (blne grass preferred, because of the way it withstands frost). 
In the stalk-fields I give them a light ration of corn in extremely cold and stormy 
weather. They are turned on to grass in early spring, and in from two to four 
weeks, by slowly increasing their ration, they are safely got onto full feed of corn — 
half a bushel per head, salt being kept where they can always get at it. ‘The feed- 
ing period lasts for about 180 days. There is profit, in my experience, in winter 
fattening, but not so much as in summer feeding. In the case of winter feeding, 
the steers are fed — under sheds, with free access to the open feed lot —all the 
hay or corn fodder they will eat, with a full ration of corn — snapped, husked, or 
shelled, the shelled corn being used especially at finishing time. In the winter I 
have fed up to 4 pounds per day of cotton-seed meal with excellent results, and 
either bran or linseed meal, or both, in moderate quantities, has proved beneficial, 
though one can not count on the hogs receiving any appreciable share in the benefit 
from these feeding-stuffs. On the other hand, in the case of corn, when we run a 
shoat after every steer, as I do, we figure that the hogs get 15 per cent of the grain 
fed, and while the steers are making an average daily gain of about 3 pounds (on 
full feed of corn, with grass in sunimer) the hogs are laying on profits at the rate of 
from 3 to 1 pound a day. In winter, on full feed of corn with dry roughness, we 
count on average daily gain, for the steers, of from 2 to 24 pounds. 

Results— The cattle thus fed are shipped to the Chicago and Missouri River 
markets at from 3 to 3} years, when they weigh from 1,300 to 1,350 pounds, the aim 
being to turn out beef steers of the market grade known as-good.!| The year 1902 
has been one of exceptional prices, for which the state of the beef-cattle supply 
has furnished sufficient explanation, without need of any allegation that a ‘‘ corner” 
in the finished product was responsible. Under ordinary circumstances, in ordinary 
years, however, I should consider that a difference of from $1.50 to $1.75 between 
buying and selling prices gave an ample margin of profit on feeding, while a 
difference of only $1 would let me out without loss. 


ee 


1Prime beef comes from about one year’s full-feeding of balanced rations, and isa bigher grade than we make. 
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Feeding Range Cattle for Beef 


By Davip Rang1n, Tarkio, Mo. 


The feeding of beef cattle with me is, to all intents and purposes, a manufactur- 
ing business. Where my farm practice is in harmony with scientific theory, it is 
because I have found that the theory brings profit in practice. Where I depart 
from theoretical practice, or stop short of following out an accepted theory to its 
extreme, it is because I can make more money the other way. 

Circumstances Govern Methods— You can not get away wholly from 
local conditions. Ido not mean to imply by that that for the sake of present returns 
one is justified in misusing his land. The man who feeds all he raises and sells the 
concentrated product — beef — is not misusing his land; for the fertility is returned 
to the soil. The man who feeds all he raises and buys more feed besides is doing 
even better by his land, even if he may not be doing so well by his pocketbook. I 
should make more money if I could raise all the corn I want to feed; but I do not 
begrudge the $100,000 or such a matter that it costs a year for extra feeding-stuffs. 

The point I make is simply this: The feeding of farm stock is a science, but it’s 
a science that we follow for profit. 'To lose sight of the practical side is as bad as 
to ignore what the experiment stations are finding out for ns. A man can not afford 
to sell cheap corn and buy dear cotton-seed meal just because he will get a better- 
balanced ration out of the combination; whereas, on the other hand, when corn is 
high, he can better afford to make his rations ‘‘ narrower ” by the purchase of nitrog- 
enous concentrates. 

Very likely anyone who feeds range steers on a similar scale and under like con- 
ditions might be interested in my way of doing things; but if the general run of 
farmers and feeders find what I have to say helpful, it will be because my experi- 
ence emphasizes the need of sound business management on the farm, instead of a 
reckless running after every new thing. Sometimes the farmer can afford to try 
experiments; sometimes he can’t. Sometimes he can afford to do exactly the 
scientific thing— and can not afford not to do it; sometimes he can’t. He must be 
the judge, and not afraid to stand by his own judgment—not afraid to be in a 
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measure unscientific, if he finds that in all the circumstances it will pay him ; not 
slow to adopt new, scientific methods, if they commend themselves to his business 
sense. 

All that is precisely what the agricultural colleges and experiment stations are 
careful to tell the farmer: That no general rule can be followed blindly ; that 
every man must think for himself, feed as well-compounded a ration as he can 
afford, and keep his eye all the time on the profit. 

Shredded Fodder for Winter Feeding —In buying my range stock- 
ers, grown chiefly in Texas and on the Northwestern plains, I necessarily take what 
I can get in the way of breed—any good breed, well bred up and in fair flesh, not 
less than three-year-olds and weighing generally 1,000 pounds or over. If I were 
able to take my choice, I probably should prefer white-faces— Herefords. 


Fig. 166, Plowing and planting on David Rankin’s ranch No. 12. Soil conditions in Northwestern Missouri make it 
possible to list in the seed-corn, combining the preparation of the seed-hed and the planting in one operation. 


I nsed to say that summer feeding was the thing to follow, but I am not so sure 
of it now that we are using shredded fodder. I believe that with shredded fodder 
the steers do as well as on grass. SoI lay in my stockers according to my needs 
and the state of the range cattle market, but generally between August and October, 
and get them on full feed as quickly as possible, frequently in as short a time as ten 
days or two weeks. This sort of feeding is a wholesale matter. Labor must be 
economized. I never have a man do for a bunch of steers what the steers can just 
as well do for themselves; so they are fed husked corn from behind the shredded- 
fodder stacks dnring the winter, the shredded fodder giving them all the ronghage 
they need; for they have all they will eat. 
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Feeding Method and Rate of Gain— For pasture, I have dropped 
blue grass in favor of clover and timothy, and I run my cattle on it the year round, 
whenever the grass gets good. With the grass, in summer, I feed ear corn. From 
150 to 200 steers are as many as I find it desirable to run in the feed lot together, 
and from 200 to 300 will get pasturage, if they have plenty of corn, after the grass 
gets well up, from every 160 acres. The heavy feeding begins about the first of 
March, and when corn is dear, each steer has from 5 to 6 pounds of cotton-seed meal 
daily. The salt is kept before them all the time. Feeding in that way, the bulk 
of the steers are finished during the summer months, when prices are best, and 
before fall ponltry comes into competition with beef. The selection for shipping 
goes on daily during the shipping season, the weights of the beeves ranging from 
1,200 to 1,400 or 1,500 pounds. A steer well bred up and in fair flesh at the start 
ought to be a beef in four months’ time, though some take as much as six months 
to be fit for market. I figure on an average daily gain per head, for the feeding 
period, of from 2 to 24 pounds; and with average conditions (say corn at 35 cents, 
hay at $8, and other feeding stuffs in proportion ) I should want $1.50 margin over 
cost price in order to make a satisfactory profit. 
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BUSINESS METHODS ON THE FARM 


David Rankin’s rariches are situated near Tarkio, Northwestern Missouri, and 
comprise between 22,000 and 23,000 acres of land, most of which is valued in the 
neighborhood of $100 an acre. As a practical illustration of the profit farming 
may be made to yield by the application of business principles to all its details, the 
following summary statement of Mr. Rankin’s operations for the year 1900 will be 
found of interest : 


STATEMENT OF FARMING OPERATIONS FoR 1900 


g Number | Number Net Net Number Net 
a FoREMEN of of Proceeds | Proceeds| of Proceeds 
Ps Acres Cattle of Cattle |Per Head] Hogs of Hogs 
LAWSROGS atts tence sake scent ee eneetemecte ee Ze 3,280 1,828 $ 44,598.90 | § 24.39 1.232 S 17,954.19 
2. PIRONNSY<. Jos ceva cvomee eee cece z 560 447 10,457.17 23.39 320 4,675.96 
G4h| Rameyesan 22.5) aCe eee & : 800 162 3,750.23 93.14 343 4,545 98 
BOW SING W. fos Scat trcicieeh wiciainintdlattamar 2,880 650 13,197.68 20.30 567 7,634, 31 
Galt (Mullenssecsc2-ecabs aceeteosecaceher ce cons 2,000 638 16,979.67 25.04 693 9,190.07 
WA SHANNA. ok cscs feo. cencses teeeeacucls bosen 3,080 700 18,599.53 22.28 1,327 17,288.80 
8] Sunderland_.-.._-.-..---.--------4.------ 1,680 500 ° 8,613 .33 17.23 666 9,226, 72 
Ol Rend ally sick. accncentanenseswen(s nb aceeele 690 423 7,608.79 17,98 458 6,301.53 
10} ||sSinithsons 2.2520 seen eee relate ce 800 510 12,432.61 24.37 B84 5,844.76 
Wop Wreath ees. choco eee saeco eaeee ee Se 2,519 331 7,404.28 21.97 705 9,542.04 
12) TOW Rts: ee mae cee obese come wmer fobs ace 941 61 13,115.21 21.11 458 6,175.43 
13 | Rankin & New -_._..-.-.---------------- 960 300 6,271.00 20.90 Rt 3,866.83 
14} Rankin & Cowden.......--.-.----------- 2,000 429 9,191.79 22.12 822 10,099.52 
ToTALS AND AVERAGES .....--.--------- 22,190 7,589 | $172,520.19 | $ 22.R8 &.249 $111,846 14 
4 Expenses |Expense| Corn : ToTaL Net Net 
3 ; Amount Paid ToTAL 
gq Tncluding er Bought Ner PROFIT PER 
& Interest Acre | Bushels | fr Same RECEIPTS DiseyesEueNce or Loss ACRE 
1 $14,355.89 $4.37 98,720 $ 25,455.81 $ 62,553.09 $ 39,811.70 $22,741 39 $6.93 
2 2,302, 21 4.11 37,191 10,522.00 15,133.13 12,824.21 2,308 92 4,12 
§4 3,191.96 3.98 2,800 840 00 8,296.21 4,031.96 4,264 25 5.33 
5 12,286.75 4.27 10,743 3,222 90 20,831.99 15,509.65 5,322.34 1.85 
6 9,552.85 4.7% 41,601 12,462.08 26,169.74 22,014, 98 4,154.81 2.08 
va 16,633, 73 5.40 15,636 4,690.80 35,888.33 21,324.53 14.563. 80 4.73 
8 8,510.24 5.06 27,002 7,412.59 17,840.05 15,922 83 1,917.22 1.14 
9 3,111 25 4.51 24,354 6,513 00 13,920.32 9,624 25 4,286.07 6.21 
10 3,371.94 4.21 87,442 9,691 .00 17,777.37 13,062.94 A714 43 5.89 
ii 10,506.54 4.18 42,362 10,768.00 16,946.32 | 21,274.54 BRN 22 * 1 71 
12 8,027.77 8.53 47,898 18,968.00 19,290.64 21,995.77 2 13 + 2,87 
18) | Uscice: He ste z 10,197.83 |_-__-_.. sheet. he #5 337.83 | Oe 555 
14 Seance Leer A 19,501 31° |.-...__- dreeen- fe #* 9,591 31 | ** 4,79 
$91,851.13 $4.77 | 385,749 $105,546 18 $284,366 33 $197,397 31 t+ $86,969 02 3. 


* Loss. Ranch 11 is bottom land, and suffered from excess of rain and from overflow. Ranch 12 is the home 
ranch, where ail the ranch teams go to feed when in town. Thus its profits were eaten up by the other ranches. 
+ From net proceeds. + Included in stock acconnt for these ranches. & Ranch 3 has been consolidated with 
another. ** These figures are obtained by subtracting an assumed average expense per acre of $5, +t This total 
is made without the subtraction of assumed expense. : 
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Diseases of Farm Animals 


By R. A. Crate, D. Vv. M. 


Instructor in Veterinary Science, Purdue University, LaFayette, Ind.; and Assistant State Veterinarian 
of Indiana 


RECOGNIZING THE DISEASE 


Health and Disease —To understand the meaning of the many symptoms 
or signs of disease in the domestic animals, we must have some knowledge of the 
structure and physiological functions of the different organs of the body. We must 
be familiar with the animal when it is in good health in order to be able to recognize 
the deviation from normal due to disease. Laymen, as a rule, do not consider the 
difficulty of making a correct diagnosis, and few have an opportunity to learn from 
personal observation the different symptoms that characterize different diseases. 
All well-informed stockmen who give personal! attention to the animals under their 
care know when any of them are sick, as soon as the first symptom of disease 
manifests itself, by the changes in general appearance and behavior. In order to 
ascertain the exact condition, however, a general and systematic examination is 
necessary. The examiner, whether he be a layman or a veterinarian, must not be 
careless in the inspection, but observe the animal carefully, noting the behavior, 
appearance, general condition, and surroundings. 

The general symptoms of disease inform us of the condition of the animal, help 
us to arrive at a correct diagnosis, and guide us as to the progress of long and severe 
affections. Thus we have symptoms connected with the condition of (a) the pulse, 
(b) the respirations, (c) the body temperature, (d) the surface of the body, (e) the 
visible mucous membranes, (f) the secretions and excretions, and (g) the behavior 
of the animal. 

Before making a general examination it is well, if one is not already acqnainted 
with the history of the case (care, surroundings, behavior, etc.) previous to seeing 
it, to learn as much about this from the attendant as is possible. Inquiry shonld be 
made as to the feeding, the conditions under which the animal has been kept, the 
length of time it has been sick, its actions, and various other points that may 
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be of help in forming a diagnosis as well as in indicating in part the treatment to be 
followed. 

(a) Pulse—The normal pulse beats per minute in domestic animals are as 
follows: 


Ons: 22 2 228 i RS ES ee OIE Dates Bled, 288 chert ee laa oS ey Sie 36 to 42 
CattleRy ee pte Bae rein cSt 2 ete oom ene et nn wt States aera 88 to 50 
Sheepiand'Goat.te os.c 2:8 nee sen. cct esate se se aeso ase eee a 70 to 80 
WA ODP S28 oad pti od Sade se aie seh hs aise Sete eee ee eee ben ancee ete Ree 70 to 80 
Dope 2s ea thse a eb ed ae etn SO NTE AE oC pec Rhee Se ele eee 80 to 100 


The frequency of the pulse in the different species is subject to great variation. 
Especially is this true of ruminants. In young animals the number of beats per 
minute is greater than in adults; excitement and a nervons temperament may cause 
more rapid pulse; during exercise and for a short time afterward the rate is higher 
than when at rest; small animals have a more rapid pulse than large ones. 

The Horse’s Pulse is generally taken from the artery (submaxillary) at a point near the 
inside and in front of the angle of the jaw. Here the artery winds around the lower border of 
the bone in an outward and upward direction, is quite superficial, and can be readily located with 
the finger 

In Cattle the same artery is used but the finger is placed a little higher up on the side. It 
is more difficult, however, to eateh the pulse in this class of animals than in the horse, as the part 
is more fleshy. The pulse may be taken from the small artery on the under side and near the base 
of the tail. 

In Sheep and Goats the artery (femoral) on the inner side of the thigh is used. By 
pressing the hand over the region of the heart, one can also judge of its condition. 

In Dogs the beats of the heart can he counted in the same manner, as the artery (brachial) 
toward the inner side of the arm above the elbow can be used. In dogs the heart beats can be 
counted. 


The following varieties of pulse are recognized in disease: frequent, infrequent, 
quick, slow, large, small, hard, soft, and intermittent. The terms frequent and 
infrequent have reference to the number of pulse beats in a given time; quick and 
slow, to the length of time it takes the pulse wave to pass; large and small, to its 
volume; hard and soft, to its compressibility; intermittent, to the occasional 
missing of a beat. 

(b) Respirations— In all domestic animals excepting ruminants, a some- 
what close relation exists between the number of pulse beats per minute and the 
respirations. This relationship is about 1 to 4 or 1 to 5, and during exertion is 
usually maintained. In ruminants the respirations may be about ten per minute and 
the pulse beats seventy or eighty. In disease the relationship between the two is 
(tisturbed and the following varieties of breathing may be observed: Addominal, 
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when the movements of the walls of the chest are limited and the muscles of the 
abdomen are brought into play; thoracic, when the muscles of the abdomen are 
kept as quiet as possible and the movements of the walls of the chest make up for 
the deficiency. In spasms of the diaphragm or ‘‘ thumps,” we notice a jerking 
movement in the region of the flank, accompanied by a short, jerking expiration. 

A Cough is generally due to some irritation of the air passages and is called moist, dry, 
and chronic. A moist cough occurs when the secretions in the air passages are abundant; a 
dry cough, when the mucous membranes lining the air passages are dry and inflamed. In the 
different animals the character of the cough will vary. The chronic cough occurs in chronic 
diseases and varies in intensity. In pleurisy the cough is short and painful, and in broken wind 
shallow and suppressed. The odor of the expired air, character of the discharge, and the respira- 
tory sounds found out by auscultation, are important helps in arriving at a correct diagnosis. 

(c) Temperature — The temperature of domestic animals is taken in the 
rectum, the regnlar Fahrenheit fever thermometer being used. Before introducing 
it into the rectum the column of mercury must be shaken down below the normal 
body temperature of the animal and the bulb moistened. It should be inserted full 
length and left in position from two to five minutes, depending on the rapidity 
with which it will register. This must be done as gently as possible, especially in 
the case of the larger animals; if they are vicious one must guard against kicks. 
The average normal temperatures of domestic animals are as follows: 


Range Average 
HOrse ooo See BP Bo ee eae Sees Test Vs aeE abe es 99.5 to 101.5 ___.-..- 100.5 
Cattlésex ceo 08 Se sags ee cee ee odele eteeeedee es cee see 100.2 ‘* 102.2 ______--. 101.2 
Sheep and Goat..-_.----------- ----- .---------------- 101.8 ** 105.0 -.___... 103.0 
Hog 22h bee o sence ta ssee cee tas eee ee ee See 101.0 “* 105.0 ____..-. 103.0 
DOG. < 14 sieGso sia sas. S ee ake ee ses eee RSS SES 100.0 ** 102.0 ....--_- 101.0 


The body temperature may be higher or lower than this and still be consid- 
ered normal, During exercise or when the weather or stable are warm and close it 
is elevated ; in cold weather or after drinking cold water it may be lower. Espe- 
cially is this true of ruminants. In order to get at the normal temperature in those 
animals showing wide variations it is well to take two or more readings at different 
times; also to take that of some healthy animal in the herd and compare this with 
the temperature of the sick one. 

(d) Condition of the Surface of the Body—When a horse is in good 
condition and well cared for, the coat is short, fine, glossy, and smooth, the skin 
pliable and elastic. Healthy cattle have a smooth, glossy coat and the skin feels 
mellow and elastic. The fleece of sheep should look smooth and have plenty of 


300 DISEASES OF FARM ANIMALS 


yolk; the skin, light pink in color. When the coat loses its luster and gloss, and the 
skin becomes hard, rigid or scurvy (hide bound), it indicates a lack of nutrition and 
an unhealthy condition of the body. In sheep, during sickness, tlle wool may become 
dry and brittle and the skin pale and rigid. When affected with external parasites 
the fleece looks taggy or the wool'is lost over large areas of skin, the skin itself 
being greatly changed. Dnring fever the temperature of the surface of the body 
is very unequal, and in serions diseases, or diseases about to terminate fatally, the 
surface feels cold; frequently the hair is wet with a cold sweat. 

Horses and cattle that are allowed to ‘‘rough it” during the cold, changeable seasons of the 
year havea heavy, rough coat of hair, a provision of nature to protect them against the severe 
weather. 

When horses accustomed to hard work are kept in a stall for a few days the hind extremities 
are apt to fill. This is seen in disease and frequently in mares toward the latter period of preg- 
nancy. In diseases of the heart and kidneys dropsical swellings are often seen. In lymphangitis, 
pleurisy, etc., swellings may appear under the chest and abdomen. Sheep that are debilitated and 
weak, especially if the condition is caused by internal parasites, may show swellings under the jaw 
and in different parts of the body. 

(e) Visible Mucous Membranes — The visible mucous membranes in a 
state of health are usually a pale red, and during exercise or excitement redder 
and more vascular. In cold in the head the membranes of the eye and nose are of 
a bright red color. When any of the internal organs become congested the various 
mucous membranes (mouth, nose, eye) may assume a violet hue, and if the liver 
does not perform its functions properly may become tinged with yellow. In internal 
hemorrhage, and in ansemic (bloodless) conditions, they are pale. In chronic indi- 
gestion the mouth is often foul and soapy; in the dog the tongue is furred. When 
any irritation from the teeth is present, the mouth is excessively moist; if the 
animal is feverish, dry. 

(f) The Character of the Excretions from the bowels. kidneys, and 
skin is often modified. This will be taken up later in the description of the symp- 
toms of the different diseases. 


(g) General Behavior — The animal may appear normal in so far as 
nervous manifestations are concerned; or it may be nervous and easily excited, 
travel in a circle, have spasms or convulsions, or become actually rabid. The 
nervous tone may be depressed ; the animal may be stupid, may staud leaning the 
head against some object, or lie quiet and unconscious. Locally there may be par- 
alysis of either motion or feeling, or both. 
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ADMINISTRATION OF MEDICINE 


Drugs may be administered by the following channels: (a) By the mouth, (b) by 
injecting into the tissues beneath the skin, (c) by rubbing into the skin, (d) by the 
air passages and lungs, and (e) by the rectum. 


(a) Drenching— The most common method of administration is by way of 
the mouth. Whenever possible, drugs should be given with the feed or drinking 
water, as this gives the attendant the least trouble. Bulky drenches are often hard 
to give, and one must count on a part being wasted. . 


In drenching horses it is best to put a bridle on the head instead of a halter ; tie a smal] rope 
or line to a strap fastened to the ring on each side of the bit, and elevate the head by throwing one 
end of the rope over a beam and having it held there by an attendant. A heavy, long-necked glass 
bottle can be used. If the mouth is filled with the drench and the animal refuses to swallow it, a 
tablespoonful or so of water can be dropped into the nostril. This forces the horse to swallow. 
A drench should never be given through the nose, as it may cause a fatal inflammation of the air 
passages and lungs. In giving small drenches the head can be elevated with the hand and a dose 
syringe or a small bottle used. 

Cattle are quite easily drenched. Sheep can be drenched in the standing position or 
when thrown on the haunches and held between the knees. The standing position is to be pre- 
ferred, and it is best to use a small dose syringe. Care should be exercised in giving bulky or 
irritating drenches to sheep, as a part may get into the air passages and cause serious trouble. 

The easiest method of drenching a dog is to hold him between the knees, pull out the cheek 
so that a pocket is formed between it and the teeth, and then pour the medicine into the pocket. 


Balls — The most common method of giving horses drugs that do not go into 
solution readily is in the form of balls. They can be made by mixing the medicines 
with syrup, honey, and linseed meal and rolling the mass into the form of a cylin- 
der about three-quarters of an inch in diameter, and a few inches in length. Tissue 
paper is then wrapped around it. 

Veterinarians seldom use balls, as gelatin capsules are more convenient. A powder may be 
rolled up in tissue paper alone and this is very often the handiest way to give it. In giving a 
ball, care must be used or the hand wil! be injured by coming in contact with the teeth. The ball 
must be held between the ends of the first finger and the thumb, the tongue pulled out as far as pos- 
sible and held to one side with the left hand, and the ball passed backward between the two rows of 
upper molars and deposited on the back part of the tongue. The tongue is then quickly released 


and the head elevated for about a minute. If the animal is at all restless it is well to have an 
attendant help hold the head, as the patient may work the ball between the teeth and quid it. 


(b) Hypodermic Administration —Injections beneath the skin are 
suitable when the drug is non-irritating and the dose small, or when prompt, ener- 
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getic effects are required, as in acute pain or collapse. For this purpose the active 
principles of drugs are generally used. 

The point of injection is usually on the side of the neck or shoulder. A fold of the 
skin is picked up with the fingers and the needle quickly introduced, care being taken not to prick 
or scratch the muscular tissue, as this might cause the animal some pain and make it struggle. In 
order to prevent an abscess from forming at the point of injection, it is necessary that the needle 
and syringe be sterile. If the hair is long, it should be clipped at the point of inoculation and the 
skin washed with an antiseptic solution, as carbolic acid or creolin. 


(c) Superficial Application — Drugs are not absorbed through the un- 
broken skin, but when applied with friction or when the outer layer is removed by 
blistering they may be absorbed. Liniments, blisters, and poultices are applied for 
a local effect only. 


(d) Administration by the Air Passages — Volatile drugs are absorbed 
very quickly by the enormons vascular surface of the lungs. Chloroform and ether 
are administered by way of the respiratory tract for the purpose of producing gen- 
eral anesthesia. Anesthetics are not so often used in veterinary surgery as in 
human surgery, but for some operations are indispensable. Inhalation of medicated 
steam is used for its local effect on the air passages and is useful in affections of the 
respiratory tract. 

In steaming large animals a pai] about half full of boiling water should be used, an ounce or 
two of turpentine, creoliu, or whatever drug is required, mixed with it, the pail held within about 
a foot of the animal's nose, and a light stable blanket thrown over its head so as to direct the 


steam toward the nostrils. Dogs can be placed on a cane-seated chair, a pail or pan of boiling 
water placed under it, and a sheet thrown over all. 


(e) Administration by the Rectum — Medicines are administered by 
way of the rectum at times when the animal can not be drenched, when it can not 
retain them in the month, and when a local action is desired. An enema or clyster 
is a fluid injection into the rectum and is employed for the following purposes. To 
accelerate the action of a purgative ; to stimulate the peristaltic movement of the 
intestines; for local effect in inflammation of the intestines ; to kill intestinal para- 
sites ; to reduce body temperature ; to administer medicine, and to supply food. 

The best method of administering a clyster is to allow water to gravitate into the bowels from 
a height of from 2 to 4 feet. In giving large injections the hind parts of the animal should be 
raised. For large animals a good sized funnel to which are attached a few feet of rubber tubing 
or, in emergencies, of garden hose, is all the apparatus necded. The ordinary fountain syringe 
can be used for small animals and from half a pint to a quart of water injected. From one to 
scveral gallons of water may be required for horses or cattle. 
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The Dose—The doses given in tle treatment of the different diseases, unless otherwise 
mentioned, are for adult auimals. The dose for a colt one year old is about one-third the quantity 
given the adult ; two years of age, one-half; and three years, two-thirds. In well-matured colts a 
larger dose cau he given. In other immature animals the same proportion is followed, depending 
upon the degree of development. The character of the action of drugs is frequently entirely 
changed hy varying the size of the dose. When drugs are administered at short intervals the size 
of the dose is reduced. 


DISEASES OF THE DIGESTIVE TRACT 
STOMATITIS 


(Inflummation of the Mucous Membrane Lining the Mouth) 
STOMATITIS IN ILORSES 


Causes — Stomatitis frequently follows irritation from the bit, teeth, irritant 
drenches, or roughage containing beards of grasses, burs, etc. It occurs when 
prehension of the food is impaired, the mnconus membrane of the mouth not being 
kept clean by the secretions, so that particles of food or parts of the lining mem- 
brane of the mouth that are shed, decompose, thereby setting up an irritation. 
Rust and molds on grains may cause it. Stomatitis may occur as a complication 
in any of the ordinary febrile diseases, especially if of long duration. 


Symptoms — At the outset the mucous membrane of the mouth is congested, hot, and dry, 
and portions of it may have a dark red color, especially that part lining the cheek. Other por- 
tions are coated with a slimy, grayish matter, and in a short time the odor from the mouth is 
fetid. Following this dry stage is the period of excessive secretion; saliva dribbles from the 
mouth, and 1n bad cases is mixed with shreds of epithelium. Little blisters or vesicles in some 
cases may he scattered over the lining membrane of the lips, cheeks, and sides of the tongue. In 
the severe form the memhrane becomes reddened and thickened: the swelling so great and the 
mouth so sore at times that the animal can not take food of any kind. When properly treated, 
recovery takes place very quickly. 

TREATMENT — Roughage and grasses that will irritate the mouth must be withheld. If due 
to a severe bit, its use must be discontinued ; sharp or diseased teeth should receive the proper 
attention. When the mouth is inflamed, mashes and gruels may be given, and plenty of clean 
water allowed. Twice a day the mouth should be washed out with a 2 or 3 per cent water solution 
of boric acid. It is advisable in some cases to use a water solution of some of the creolin prepara- 
tions (2 parts to 98 parts water), The wash should be thoroughly applied and plenty of it used. 


ULCERATIVE STOMATITIS IN HORSES 


Causes—This form of inflammation of the mouth is not common among 
horses. It is more apt to be seen in weak and debilitated animals than in animals 
in good condition. It is seen in some infections diseases. 
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Symptoms — At first the symptoms are much the same as in the simple inflammation. Sores 
form along the gums, lips, and cheeks, considerable tissue 1s lost, and the ulcers may become deep 
and extensive. When these sores form the breath hecomes fetid and the saliva is usually tinged 
with blood. The ulcers are tardy in healing, but unless complicated with some other disease 
recovery takes place. 

TREATMENT— Weak and debilitated animals should be huilt up if possible with nourishing 
foods, tonics, and good care. After washing out the mouth with a 4 or 5 per cent solution of 
some of the creolin preparations, the surface of the ulcers should he touched with lunar caustic. 
This treatment must be kept up until the ulcers show signs of healing. 


STOMATITIS 1N CATTLE AND SHEEP 


Causes —The lining membrane of the mouths of cattle is thicker and more 
resistant to the attacks of bacteria than that of the horse, but still this does not pro- 
tect them from mechanical and chemical irritants, especially when on dry feed. 
Stomatitis is frequently seen in the infectious diseases that affect ruminants. Sheep 
have a more delicate buccal membrane, but the care with which they select their 
feed prevents this from being a very common disease. 

Symptoms — The symptoms are much the same as in the horse. Mastication is difficult, and 


the parts are congested, swollen, and inflamed. Saliva dribhles from the mouth. 
TREATMENT — The treatment is the same as for stomatitis of the horse. 


ULCERATIVE STOMATITIS IN CALVES AND LAMBS 


Causes — This disease seems to be gmmunicated from one animal to another, 
and is no doubt due to some of the pathogenic germs. It is more common in lambs 
and calves that are debilitated and kept in unbygienic quarters (poorly-ventilated, 
filthy, damp stables). 


Symptoms— The gums hecome dark red, spongy, and bleed easily. In a short time a part 
dies, sloughs out, and a deep, ragged-looking ulcer forms. hese ulcers are seen on the lips and 
gums and may become extensive, the teeth loosening and dropping out, and perforations occurring 
in the lips. Threads of saliva dribble from the mouth, and the breath is fetid. The first symptom 
noticed is that the young animal] is careless with the teat or refuses to suckle. The animal soon 
becomes weak, refuses to eat, and a fetid diarrhea sets in. The disease frequently results in death. 
Recovery takes place slowly. 

TREATMENT — The preventive treatment consists in improving hygienic conditions and isolat- 
ing diseased animals. The quarters should be thoroughly cleaned, and the floors and walls washed 
with a disinfectant. The local treatment consists in removing the dead tissue from the ulcers and 
using antiseptic washes liherally. The ulcers should be touched with lunar caustic. 


STOMATITIS IN SWINE 


Causes — Irritating drenches, hot foods, and putrid or decomposed slops 
are among the common causes. The most common form of sore mouth is the 
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infectious or ulcerative form and is due to bacteria. It usually attacks suck- 
ling pigs. 

Symptoms— When a hog bas a sore mouth, froth will accumulate around the lips, other- 
wise, in the simple form the symptoms are much the same as in other animals. In the infectious 
form the usual seat of the inflammation is on the inside of the lips and the gums. In bad cases it 
may extend to other parts of the mouth and outside of it so as to include the snout. The number 
of sores or ulcers may range from two to halfa dozeu. The ulceration progresses rapidly and con- 
siderable pieces of the gums, lips, or snout may drop off. The teeth may also fall out. 

TREATMENT — The preventive treatment is very important. If the disease is present in a herd, 
special measures must be taken to keep the pens clean. The diseased pigs must be separated from 
the healthy ones. The medicinal treatment consists in applying creolin preparations to the dis- 
eased parts of the mouth and washing the sow’s udder with a solution of the same. 


LAMPAS 
(Congestion of the Hard Palate of the Horse) 


In young horses at the time of eruption or replacement of the teeth, or during 
digestive trouble, the hard palate often becomes swollen and projects down to or 
beyond the wearing surface of the incisor teeth. Horses with lampas often suffer 
barbarous treatment at the hands of the ignorant. 

TreaTMENT— When due to the irritation caused by eruption or replacement of the teeth, the 
horse should not he fed hard grains, ground feed being preferable. If the teeth are sharp, long, or 
diseased they should receive the proper treatment. If the trouble is with the essential digestive 
organs, the disease should be treated. In cases where the hard palate projects beyond the teeth 
and the animal has difficulty in taking hold of the food, the mucous membrane may be nicked 
with a sharp knife and a weak alum wash used on the parts. 


SALIVATION 


Causes — Salivation may be due to a number of different causes. The irrita- 
tion causing it may come from the food, medicine, or tecth. Certain drugs, as 
calomel] and pilocarpine, may cause it. In late summer, horses running on white 
clover salivate. The most common cause, perhaps, is the irritation from uneven 
teeth. Foreign bodies in the mouth or gullet (esophagus) will cause it. 

TREATMENT — The treatment consists in removing the cause. If the animal has uneven or 
long teeth, they should be floated! and leveled by cutting off the projections with cutters. If due 
to drugs, their use must be discontinued ; if to dietetic causes, it should be corrected. Sometimes 


it is necessary to wash out the mouth with an astringent wash. Alum washes are useful. Horses 
in poor conditiou should not be turned on white clover pastures. 


1 Filed level. 
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DEPRAVED APPETITE 
: (Licking Disease) 

Depraved appetite is especially common in ruminants. They seem to have an 
irresistible desire to lick, chew, and swallow indigestible and disgusting objects. 

Causes — Licking disease in most cases seems to result from example and is 
nothing more than a bad habit. In some localities, however, it seems to be due to 
improper food, especially food deficient in salts. This aberration is a common con- 
dition in conntries where the soil is poor and lacking in lime salts. By some it is 
considered to be dne to a depraved sense of taste, and is classified as a nervous dis- 
ease. When sheep are shut up during the winter, they may get into the habit of 
chewing one another’s fleeces. Lambs are especially apt to contract this habit when 
snckling ewes having on the udder long hair soiled with urine and feces. 

Symptoms — The only noticeable symptom at first is the desire to chew, lick, or eat indi- 
gestible or disgusting objects. The digestive tract is soon involved, the appetite lost, and nutrition 
impaired, the animal becoming debilitated and weak. The animal is generally constipated, the 
feces having a fetid odor and containing foreign bodies. The course of the disease varies from a 
few months to a year, or even longer. It frequently terminates in death. 

TREATMENT — In localities where the disease is common, preventive treatment is important. 
When it occurs on poor pastures, a change to better land and a liberal allowance of salt will stop 
it, or a well-balanced ration of grain can be added. When indigestion is present, bitter tonics 
should be given. In sheep we must avoid keeping them in closed quarters, and allow plenty of 
exercise. The wool on the udders of the ewes should be clipped off, and if the lambs contract this 
habit, they must be separated from the mothers, except when nursing. 


INDIGESTION 
(Gustro-intestinal Catarrh) 
INDIGESTION IN THE HORSE 


Canses — Indigestion is more common in the horse than in any of the other 
domestic animals. Very young or very old animals, especially if fed on a poor diet, 
are predisposed to it. Overloading the digestive organs with food, poor teeth, and 
working immediately after meals may cause it. The character of the food is also 
important, and it may follow the feeding of an unaccustomed ration or irritation 
from foreign bodies, or frozen, moldy, decomposed, or nnclean foods. It is not a 
very serions disease if properly treated, and a spontaneous cure will follow the 
removal of the cause. It may, on the other hand, terminate in chronic indigestion. 


Symptoms —In acute indigestion the horse may show evidence of abdominal pains after 
cating ; the intestinal souuds are louder than normal, the animal pants, looks at the flanks, and lies 
down. The feces ‘are very often covered with mucus and contain imperfectly digested material. 
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Constipation or diarrhea are sometimes present and the ahdomen is distended with gas. In some 
cases the body temperature is unequally distributed and the animal is feverish. It usually acts 
dull, yawning frequently, and the appetite is absent or greatly impaired. When the disease 
becomes chronic nutrition is seriously disturbed. The horse loses flesh, sweats easily, and the 
membranes in the mouth are pale, the coat rough and dull, and the skin inelastic (hide bound). 
Constipation and diarrhea frequently occur and ‘‘colics” are common. We often observe nervous 
complications (staggers). 

TREATMENT — In acute indigestion the treatment is mainly preventive, feeding good food, 
the proper amouut, and at regular intervals. The horse should not be fed grain immediately after 
a severe drive, neither should it be driven hard immediately after ahearty meal. Itis always best to 
water hefore feeding grain. If the horse is unable to masticate the food properly, due attention 
should he given to the teeth. The medicinal treatmeut depends on the various symptoms manifested. 
At first, dieting the animal will rest the stomach and intestines. For a few days it is best to feed 
foods that are easily digested. If constipated, a laxative can be given (from 1 pint to 1 quart raw 
linseed oil). We can generally stop the diarrhea by a special diet (dry feed, flour in the feed, etc.) ; 
if not successful, prepared chalk (1 ounce) or Jaudanum (from 4 to 1 ounce) can be given. If 
colicky pains are present, fluid extract of cannadis indica given in + ounce doses will relieve the 
animal. In treatment of chronic indigestion hitter tonics and alkalines are quite important. The 
following tonic can be given in the feed or in a ball two or three times a day: Powdered gentian 
(2 ounces), powdered nux vomica ({ ounce), bicarbonate of soda (4 ounces). Mix and give in 4 
tablespoonful doses. Or, give artificial Carlsbad salts mixed in the following proportions: Sul- 
phate of soda, chloride of soda, and bicarbonate of soda, equal parts ; 1 tahlespoonful in the feed 
three times a day. 

INDIGESTION IN CATTLE 


Causes— The causes are improper care and feeding. Permanent stabling, 
feeding too little roughage or too much slop or grain, and crowded, poorly ven- 
tilated quarters. More common causes are abrupt changes from dry to green food, 
foreign bodies (hair-balis, sand, gravel, etc.,) overloading the stomachs, and frosty, 
moldy, or decomposed foods. 


Symptoms — At first the animal will not ruminate and the appetite is lost or irregular. It 
stands with the ears dropped, back arched, and ahdomen tucked up, and grunts frequently. 
Sometimes the food is regurgitated. The body temperature may he unequal. In some cases 
colicky pains are present, animal lies down, rolls, gets up and continues restless and in pain for 
some time. When the disease is acute, improvement takes place in a few days or a week, if 
chronic, especially if due to some general disease, it is serious. When chronic the animal is 
greatly emaciated, with coat dry and rough, skin hard and inelastic; is usually quite weak, dull, 
and feverish, and has a very irregular appetite. Defecation is very irregular; sometimes consti- 
pation and diarrhea alternate. 

TREATMENT —The treatment for cattle is mainly preventive and, as in the horse, consists in 
avoiding any condition that may cause it. Until the animal begins rumiuating all food must be 
withheld or at most only such foods as are easily digested should be given. Green food is to be 
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preferred. It is advisable to give a cathartic of linseed oil (1 quart) or Glauber’s salts (1 pound) 
dissolved in plenty of water. Following this a bitter tonic can be given, powdered nux vomica 
(1 ounce), powdered gentian (1 ounce), sulphate of soda (6 ounces); mix and give 1 tablespoonful 
three times a day. Artificial Carlsbad salts may be given in tablespoonful doses three times a 
day. Inchronic indigestion the same agents may be used and the animal dieted. If the indiges- 
tion continues for many weeks it is apt to end fatally. ‘ 


INDIGESTION IN SHEEP 


Causes and Symptoms — The causes and symptoms of indigestion in 
sheep are about the same as in cattle. Wheu sheep are poorly cared for and given 
an improper diet, especially if subjected to severe weather, their weak constitution 
predisposes them to all sorts of affections, especially indigestion. Under these 
conditions the mortality may be high. Some breeds suffer much more than others. 


TREATMENT — In large flocks of sheep it is impossible to treat each sheep individually. The 
preventive treatment is very important and with proper precautions we can prevent it from 
affecting a large number of animals in the same flock. The medicinal treatment consists in 
giving a cathartic — castor oil (from 4 to 6 ounces), dieting the animal, and giving a saline or 
bitter tonic — artificial Carlsbad salts (1 teaspoonful three times a day) or powdered nux vomica 
(4 ounce), powdered gentian (4 ounce), sulphate of soda (8 ounces); mix and give 1 teaspoonful 


two or three times a day. 
INDIGESTION IN SWINE 


Causes — The causes of indigestion in swine are foreign bodies; fermented 
foods, as spoiled swill, rotten corn, and musty grain; easily fermented food, as 
green corn; irritants, as wash waters, and indigestible and poisonous substances. 


Symptoms —The pig acts dull, bristles are erect ; is restless and goes off by itself, grunts, 
lies down, and roots in the litter; breathing is rapid; animal is thirsty, feverish, and will not eat. 
Vomiting usually occurs. There is no rule as to the duration of the affection ; it may last but a 
short time or continue for a week or more. 

TREATMENT— The treatment consists in the removal of the offending material with the least 
irritation possihle. This usually requires a purgative, and raw linseed oil or castor oil may be 
given (4 ounces of the former or 1 ounee of the latter). Very often the animal will relieve itself 
by vomiting. Ifin pain, 1 teaspoonful of opium may be given to relieve it and repeated every 
hour till it is quiet. Use soap suds injection if necessary to evacuate the bowels. Allow the pig 
all the water it will drink, but give no food till convalescence begins ; then give sweet slops. 


TYMPANITIS 
(Hoven, Bloating) 
TYMPANITIS IN CATTLE 
Causes — Bloating is usually due to the animal eating large quantities of food 
that ferments easily, as clover, alfalfa, green corn, and second-growth sorghum. It 
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is more common when first going on pasture, in the spring of the year, and in the 
fall, than at other times. Stormy, damp weather seems to favor it. In weak, ill- 
fed, and poorly-cared-for cattle the movements of the paunch are weak, hence 
bloating takes place quite readily, and especially is this true in diseased conditions 
of the rumen. Sometimes bloating will occur through drinking freely of water, 
especially if it is cold, after eating large amounts of food. If these causes are not 
removed tympanitis will become chronic. In some chronic diseases, especially 
tuberculosis, this condition may be present as one of the symptoms of the malady. 
Diseases of the cesophagus may also cause it. 


Symptonis— On account of the paunch or rumen occupying the left side of the ahdomen, 
the distension or swelling is principally on that side ; the distension oceurs very quickly, is elastic 
and resonant. The animal stops eating and ruminating, arches the back, drops the ears, and has 
an anxious look; the cyes are prominent, the pulse small and quick, the mucous membranes 
congested, respirations rapid, and the feet are gathered up under the auimal or spread out, accord- 
ing to the severity of the trouble. Belching of gas occurs frequently, the hreathing is rapid and 
becomes labored, the extremities feel cold, and the animal sinks to the ground and dies in a con- 
vulsion. Death is due to the pressure on the lungs by the distended rumen and the absorption of 
poisonous gases. The course of the affection is very rapid. 

TREATMENT — Preventive treatment is very important. Any change to green, easily fermented 
food must be made gradually, and we must not allow the animal to engorge itself with this kind 
of food. Cuattle must not he allowed to eat large quantities of clover or similar forage, if wet 
with dew or alight shower. The quickest relief is obtained by using the trocar and cannula. The 
operation is quite simple and is not followed hy any bad results. The scat of the operation is on 
the most prominent portion of the left flank. The instrument is plunged through the walls of the 
abdomen and rumen, the trocar withdrawn and the gas allowed to escape through the cannula. 
After the gas bas escaped, the trocar is replaced and both are then withdrawn. After using the 
instrument, it should he boiled a few minutes in water. This will insure us a perfectly clean 
instrument when needed. In chronic tympanitis the gas will form so rapidly that it is necessary 
to keep the cannula in position by tying a tape to the flange, running it around the ahdomen 
and tying it. Cold water thrown on the flank. or pressure with the hand, will sometimes stimulate 
the movements of the rumen, and the gas is then worked off hy the natural channels. Strychnine 
injected beneath the skin in the region of the paunch is useful in stimulating its movement. Asa 
cathartic we may give 1 quart linseed oil and 2 ounces turpentine, or one pound Glauber’s salts, 
dissolved in plenty of water. 

TYMPANITIS IN SHEEP 


Causes — The causes of bloating in sheep are about the same as in cattle, 
especially succulent feeds, as clover, grass, and rape, covered with dew or wet by a 
light shower ; and frosted roots. 

Symptoms — The gas forms in the rumen quite rapidly, the sheep is unwilling to move, is 


dull, breathes rapidly and with difficulty, and shows evidence of abdominal pain. 
al 
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TREATMENT — As in cattle, the quickest relief is obtained by using the trocar and cannula, 
The method of puncturing the rumen of sheep is about the same as in cattle. A smaller trocar can 
be used, and we must use even more care in guarding against septic infection than in cattle, as this 
animal is more susceptible to peritonitis. When a number of sheep in the flock are affected, this 
method of treatment ix too slow and it is necessary to treat. the whole flock. If there fs a running 
stream in the pasture or near by, the flock can be driven into it, and the action of the cold water 
coming in contact with the abdomen may stimulate the movement of the paunch. Preventive 
measures are very important in sheep. 


OVERLOADING OF THE RUMEN IN CATTLE 


Causes — When cattle are not aceustomed to green feed they are greedy and 
eat so much that the paunch is filled with it and digestion is interfered with. This 
generally oceurs when eattle break into the grain bin, or clover or corn field. 
Apples or potatoes will eause it, if too many are eaten. Dry food may eause it, if 
the animal does not have aceess to plenty of water. When the digestive tract is 
diseased and the movements of the pauneh are weak overloading is very apt to 
occur. 


Symptoms — The animal may show the same symptoms at first as in simple indigestion ; 
is in some pain, does not ruminate or eat, is dull and feverish. The thirst is often increased. The 
distended abdomen feels doughy, and after pressing on it with the fingers the impression remains. 
This enables us to differentiate this from hloat. Some gas will form in this tronble, owing to the 
food fermenting, hut the most of the distension of the walls of the rumen is due to the mass of 
food. The general symptoms resemble those scen in bloat, but generally the discase does not make 
so rapid progress and is less acute. When the ear is placed to the abdominal walls we can detect 
no movement of the ramen. The disease may last for several days or may terminate fatally in a 
few hours. 

TREATMENT.— This is one of the diseases that can be prevented by using the proper precau- 
tions. By stimulating the movements of the paunch the mass of food will he worked off through 
the proper channels. Hypodermics of strychnine or eserine, pressure on the flank with the hand, 
and cold water thrown on the sides of the abdomen may stimulate it. If gas forms, the trocar 
must be resorted to. As soon as possihle a drench of 1 or 2 pounds of Glauher’s salts dissolved in 
a gallon or more of water should be given. As a last resort rumcnotomy may be performed. 
This operation consists in incising the walls of the abdomen and rumen aud removing the food 
with the hand. It is not 4 dangerous operation when propcrly performed and should uot be post- 
poned until the animal is too weak to make a recovery. 


OVERLOADING OF TIE RUMEN IN SITEEP 
Causes — Overloading of the rumen is often dne to an excess of dry, innu- 


tritious fodder or a sudden change in the diet from indifferent food to palatable 
food given in excess. 


Symptoms — The symptoms are about the same ag in cattle. The paunch when manipu- 
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lated with the hand feels doughy. The animal is dull, shows evidence of pain, hreathes with 
difficulty, docs not eat or ruminate, and is constipated. In severe cases the malady may terminate 
fatally in a few hours. 

TREATMENT— This discase can be guarded against in the majority of cases by using the 
proper precautions. The sick animals should be subjected to a rigid dict and given a cathartic of 
Glauher’s salts (4 ounces) dissolved in plenty of water. Powdered uux vomica (in 20-grain doses) 
may be given three times a day. Rumenotomy is a dangerous operation in sheep. 


FOREIGN BODIES IN THE STOMACHS OF CATTLE 


Causes — Foreign bodies are found more commonly in the stomachs of cattle 
than of any other domestic animal. This is due to the habits of the animal and its 
mode of prehension of food. Cattle usually eat hastily and do not pick their food 
over as carefully as does the horse. The foreign bodies are of different kinds ; some 
are smooth and round, as pebbles and hair balls; others are sharp, as nails, knives, 
wire, etc.; in some cases concretions of sand or dirt form on the lining membrane 
of the stomachs. 


Symptoms — Small round objects do no appreciahle harm unless they block the openings. 
When large and rough they may cause an inflammation of the rumen. Incrustations of sand or 
dirt will cause symptoms of chronic indigestion. Sharp-pointed objects, unless they penetrate 
the walls of the stomach and injure the surrounding tissue or organs, will cause no trouhle ; if 
they do, then grave digestive troubles arise. The animal suffers pain, looks anxious, aud becomes 
emaciated and weak. It is very difficult to make a correct diagnosis in these cases, as the disease 
comes on without any apparent cause and one may not suspect the presence of foreign bodies. 
The heart and its coverings very often become injured and acute cardiac symptoms are manifested. 

TREATMENT — Medicinal treatment as a rule does no good. When one is positive of his 
diagnosis, ramenotomy may be attempted and the foreign body removed. Prevention is very 
important. Cattle should not be fed dirty food or slops, and in feeding baled hay care should be 
exercised to remove all the wire from the hales. 


INFECTION OF THE OMASUM IN CATTLE 


Causes— This disease may occur during any of the digestive troubles or 
febrile diseases. Any of the causes bringing on indigestion are Hable to render this 
organ torpid. Food in excessive quantities, lack of water and sudden changes from 
dry to rich green food may cause it. 

Symptoms— The appetite is diminished, rumination occurs at irregular intervals, the body 
temperature is uneven, the animal) is feverish, and it will grunt agif in pain. Bloating sometimes 
occurs and the howels are constipated. The animal soon falls away in flesh, the appetite is lost, it 
hecomes weak, presents an unthrifty appearance, walks stiffly, and arches the back. The disease 
may last several days and during its course the animal becomes delirious, or merges into drowsiness 
or stupor. Chronic cases sometimes continue for mouths. When recovery takes place, a diarrhea 
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is usually present, the feces containing hlack particles with polished surfaces, looking as if they § 
been baked. 

TREATMENT — The preventive treatment, as in other dietetic diseases, consists in avoiding { 
causes. Plenty of salt should be allowed. When the discase manifests itself, a purgative of Gl: 
ber’s or Epsom salts (from 1 to 2 pounds in 1 gallon or more of water) should be given. One dri 
of powdered nux vomica may he given three times a day. Hypodermic injections of strychnii 
escrine, or pilocarpine are very uxcful in this discase. When convalescence begins, the anin 
musi be allowed moderate exercise and must have food of a laxative nature. 


GASTRO-ENTERITIS 
(Infammation of the Stomach and Intestines) 
ENTERITIS IN TITE HORSE 


Under this head the different forms of inflammation of the stomach and inte 
tines will be discussed. 

Causes—The same conditions that produce acute indigestion may cause ; 
inflammation of the stomach and intestines, the only difference being one of inte 
sity. Inflammation is most frequent at times when there are great variations 
temperature. Sudden cold or any influence that chills the surface of the body m 
cause it. Internal cold, caused by drinking icy water or eatiug frozen food, is 
frequent cause. The infectious forms of enteritis are due to injurious matters 
the feed (germs and ptomaines); the toxic forms to acrid poisons (caustic acids ai 
alkalies, meat brine, etc.) 


Symptoms — The pain is somewhat severe. In slight cases we notice colicky pains af: 
meals, the animal lies down a great deal; recovery takes place in a few days. In severe ca: 
the animal is dull and feverish and the mouth is hot, with a fetid odor. The belly is tender, t 
colicky pains severe, respirations rapid, and the pulse hard and quick. The movements of t 
intestincs may be suppressed at first aud the animal bloats and is constipated ; later the intestit 
sounds ure increased and a diarrhea sets in that is sometimes mixed with blood and has a di: 
grecable odor. In the toxic form the symptoms vary according to the character of the poisc 
There may be spasms and convulsions, followed by collapse and stupcfaction. Death occurs 
coma. Simple enteritis usually does not persist more than a few days and in the majority of ca 
proves fatal. 

TREATMENT — The necessary lines of preventive treatment arc good care and careful feedir 
If symptoms of the discase are manifested, no matter how light the attack, warm, comfortal 
quarters with a rigid dict and, in cold weather, drinking water slightly warmed. It is best 
keep the bowels as quiet as possible, so that purgatives or enemas are not desirable. If t 
animal is suffering severe pain, morphine given hypodermically will relieve it, or 1 or 2 teaspoc 
fuls of laudanum in from 1 to 2 ounces of linseed oil may be give every two hours. If the pe 
is not severe the intervals between the doses may he made considerably longer. Calomel iu dri 
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doses twice a day is useful as au intestinal antiseptic and to relieve the constipation. When con- 
valescence is reached we should he very careful as to the kiud and quantity of food, as the diges- 
tive tract is not capable of performing its uormal functions. 


ENTERITIS IN CATTLE 


Causes — The canses of enteritis in cattle are about the same as in the horse. 
Exposure to cold, damp, chilling winds, or drastic purgatives may cause it. Frozen 
foods, ice cold or foul water, and eating musty or acrid substances are common 
causes. It may be prevalent in low-lying, marshy tracts of land. 

Symptoms—The loss of appetite and suspension of nutrition, weakness, and general 
debility first attract attention. The animal is feverish and is often constipated. This is followed 
by a bloody diarrhea. During the first stages of the disease, and especially in the acute form, the 
animal is restless and shows evidence of suffering abdominal pain. The stools may contain 
fibrinous matter infiltrated with blood (croupous form). Enteritis may terminate in death in a 
short time or take on a lingering course. 

Treatment — If due to the diet or to unhygienice conditions these should be corrected. The 
medicinal treatment is similar to that used in the horse. When greatly depressed strong coffee or 
alcoholic stimulants may be given. 


ENTERITIS IN SHEEP 


Causes — This is not a very common disease in sheep and frequently occurs as 
a complication of some other disease. The common causes are mistakes in the care 
and feeding, and irritating foods and water. 

Symptoms—The sheep stops ruminating and the appetite is impaired. There is some 
abdominal pain. The abdomen is sensitive, pulse and respirations quickened, and body tempera- 
ture elevated. Constipation is present at first, followed by a foul-smelling diarrhea mixed with 
mucus or blood. 

TREATMENT — If the trouble can be traced to faulty feeding or care it must be corrected. 
The constipation is combated with cathartics and injections. Mucilaginous drinks may be given. 
If the animal is in pain, a teaspoonful of laudanum may be given two or three times a day. 


ENTERITIS IN SWINE 


Causes— The nature of the food fed to this class of domestic animals and 
filthy pens are the main causes. Meat brine and washing powders are exceedingly 
irritating and even poisonous to swine. Any chemical irritant in the swill may 
pave the way for the germs by irritating the liming membrane of the intestines. 

Symptoms-— The animal is dull, abdomen tender, the body temperature high, movements 
stiff, walk staggering, and there is a tendency to lie under the litter and leave the rest of the 
herd. The bowels are at first constipated. This is later followed by a diarrhea. The animal 
becomes very dull, weak, and emaciated. The malady may end in death in a day or pursue a 
course of several days or a week. In meat-brine poisoning the symptoms come on very suddenly, 
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At first there is great weakness and evidence of pain. Vomiting and diarrhea nearly always 
occur, The breathing is short. The postcrior parts may become paralyzed and there will be con- 
vulsions (fits). The symptoms of poisoning by washing powders are diarrhea, vomiting, fever, 
partial paralysis, and nervous disturbance. Most of those attacked die. 

Treatment — When constipated give the animal about 2 ounces of castor oil or from 15 to 
30 grains of calomel. It is highly bencticial to give the pig flaxsced tea or gruels to drink The 
ahdomen may be irritated hy applying turpentine to the hide and covering it with a blanket until 
the skin looks red. Care should be taken in feeding the animal during the convalescent stage. 
If traceable to alkaline wash powders, vincgar given to the animal in a drench may help neu- 


tralize them. 
GASTRO-ENTERITIS IN YOUNG ANIMALS 


(Scours, Diarrhea) 

Causes — When scours affects a large proportion of the young animals in a 
herd it is due to germs present in the quarters in which the young are kept and 
gaining entrance to the system by way of the umbilical cord. Infection usually 
takes place at the time of birth. Withholding the first milk, raising the colt on 
cow’s milk, irregular feeding, and allowing the colt to suckle when the dam is 
warm, are common causes of digestive troubles or diarrhea in the young. When the 
mother is sick the milk is very apt to be irritating to the young animal. Sudden 
changes in the ration of the mother or too much milk may cause it. Dark, cold, 
damp, filthy quarters predispose the young to this disease. In case they are brought 
up artificially, too rapid swallowing of the milk and fermented milk are common 
causes. 

Symptoms — When the disease is due to infection the symptoms are manifested within the 
first few days after birth; if to other causes, generally within the first few weeks. Constipation 
may precede the other symptoms. The animal acts dull and droops the ears, is careless of the teat, 
and sometimes will not suckle or drink milk at all. There is evidence of suffering, the diarrhea 1s 
foul smelling, the tail and hind parts hecome soiled, and the animal is very weak and loses flesh 
rapidly. There is an elevation of hody temperature, and the respirations and pulse are quickened. 
Death may result from exhaustion. In the infectious form in calves the mortality is rather high. 

TreatTMENT— This is mainly preventive. Dry, clean, well-ventilated quarters should he 
provided, and when the infectious form is known to be present in a herd, the umbilicus must be 
disinfected soon aftcr birth hy washing it with a 10 per ceut solution of carbolic acid or some of 
the creolin preparations. The quarters must he thoroughly cleaued and disinfected. The first milk 
of the mother should le given to the newborn as this acts as a natural laxative and clears out the 
intestinal tract. The young animal must be fed regularly, and not too much; the mother’s diet 
should not be changed, and if too much milk is furnished the young, she must be dieted. In mares 
that are worked, when warm, it is best to milk a little from the uddcr before allowing the colt to 
suckle. When a colt is brought up on cow's milk, about two-fifths water and a little sugar should 
he added to it. When fed artificially it is best to warm the milk. We should always strive to get 
strong, vigorous, healthy young. The medicinal treatment is less satisfactory than the preventive. 
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It is always best to give a laxative at first (1 or 2 ounees of castor oil for the colt or calf; 2 drams 
for the lamh). Following this we may give the following mixture: Bicarbonate of soda (1 ounce), 
salol (4 ounce), bismuth subnitrate (4 ounce); mix, and to the colt and calf a small teaspoonful 
may be given in a little milk three or four times a day. Lambs receive from one-fourth to one- 
half as much. To cases suffering from a painful watery diarrhea it is well to give laudanum two 
or three timcs a day (1 teaspoonful for the colt or calf and 8 or 10 drops for lambs). 


DIARRHEA 


Canses — Diarrhea often occurs as a complication or as one of the symptoms 
of inflammatory diseases of the digestive tract. It is frequently seen in the various 
infections discases. 


Symptoms — An animal having a diarrhea is usually dull, weak, and thirsty, and may have 
colicky pains. Sometimes it is quite feverish, and, if the diarrhca continues for some time, falls 
away in flesh rapidly. The evacuations are thin and offensive. The hind parts and tail become 
soiled. 

TREATMENT — Diarrhea can be guarded against by using preventive measures. When occur- 
ring as a symptom of disease, the cause must he removed before we can hope to treat the condition 
successfully. In all eases we should first give a cathartic of linseed (1 pint) or castor oil (4 ounces). 
In recent cases a hypodermic of morphine will cheek it, or laudanum may be given in good-sized 
doses and repeated if necessary (horses and cattle, 1 ounce). An ounce of prepared chalk and a 
dram or two of powdered opium given in a ball is useful in checking it. 

Other drugs that may be used are salol, bicarhonate of soda, and bismuth subnitrate. 


COLICS IN THE HORSE 
FLATULENT OR WIND COLIC 


Cases —Wind colic is due to foods that are easily fermented, sudden changes 
in the food, eating when tired, too severe work after a hearty meal, drinking a large 
quantity of water after feeding, improper mastication of the feed, or any of the 
common causes of indigestion. 


Symptoms — At first the horse is restless and has colicky pains. The abdomen on the right 
side soon becomes distended with gas, and when we place the ear to the right flank we can hear 
loud intestinal sounds, rather metallic in character. As the swelling increases, the animal becomes 
anxious and has great difficulty in breathing ; the nostrils are dilated, eyes prominent, and it 
staggers. Sometimes the horse regurgitates gas, vents wind, and passes some feces. Unless 
relieved, death will take place very quickly, owing to the pressure on the Inngs by the distended 
viscera and the absorption of poisonous gases by the vessels in the walls of the intestines, or to 
the rupture of the stomach or intestines. 

TREATMENT— The preventive treatment is important and consists in proper methods of feeding. 
We can facilitate the escape of gas by way of the rectum hy giving cold water injections. The 
quickest relief is obtained by puneturing the distended intestine with the trocar and cannula, nor 
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should one put off doing this until too late. We must keep the horse from throwing himself down 
or becoming injured. The pain in some cases is violent. Fluid extraet of cannabis indica, in 
$-ounce dose and repeated in an hour or two is useful in keeping the animal quiet. It is always 
well to give a cathartic in order to drive out the irritating substance, and it is well to dict and rest 
the animal for at least a day after it has recovered from the attack. A quart of raw linseed oil and 
2 ounces of turpentine is a useful cathartic. Other drugs that may be used hypodermically are 
pilocarpine, eserine, barium chloride, and arecolin. One should allow the animal to run in a grass 
plot or give him a large, comfortable stall when sick, for if in much pain it may injure itself. 


COLIC DUE TO OVERLOADING OF THE STOMACH 


Causes — This form of colic may occur in horses that are overfed, when the 
owner is fitting them for sale or for the show ring. It may result when the horse 
gets into the grain bin and eats a large quantity of grain. 


Symptoms — The animal shows evidence of colicky pains, hut is not so restless at first as in 
other forms of colic. A flatulent condition of the stomach and intestines is usually present. The 
expression of the face is anxious; the animal tries to vomit, and sometimes does, small amounts of 
alimentary matter coming out of the nostrils. In colic due to overloading, the horse takes unusual 
positions (the dog sitting position is one), in order to ease the pain or the pressure on the lungs. 
A rupture of the walls of the stomach is always to be feared in overloading. As a rule, this 
accident can be recognized by the animal becoming more quiet, the surface of the body cold, 
and the pulse small and weak. When the disease is about to terminate fatally, the expression is 
anxious, the respirations quick, pulse imperceptible, and the mucous membranes pale ; the animal 
staggers and dies very quickly. In some cases death does not occur for several days after the 
rupture has occurred. 

TREATMENT — Keep the horse as quiet as possible, as there is danger of rupture of the stomach 
if the animal throws itself down or rolls violently. The following drugs are useful in keeping it 
quiet: Fluid extract of cannabis indica, morphine, and chloral hydrate. Flatulence should be 
treated the same as in flatulent colic. Bulky drenehes must not be used, and the animal should be 
subjected for a few days to fasting. , 

SPASMODIC COLIC 


Causes— Nervous, highly bred horses are more susceptible to spasmodic colic 
than coarse, lymphatie animals. The malady may he classed as a nervous colic, as 
irritation to the nerves of the intestines by cold, both internal (cold food and water) 
and external (wading frozen streams, ete.), will produce cramp in the intestines. 
Indigestible food and foreign bodies also may canse it. 

Syimptonis — The attack occurs very suddenly and the pain is severe, violent, and of short 
duration, but returns in the form of successive attacks. The peristaltic movement of the intestines 
is increased and we hear loud intestinal sounds. The horse usually makes frequent efforts to 


urinate, This is caused hy the irritation heing communicated to the urinary apparatus and must 
not be mistaken for kidney trouble. 
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TREATMENT— Al} that is necessary in this form of colic is to give the animal comfortable 
quarters where it can not injure itself. In cold weather it must be covered with warm blankets 
and if necessary the limbs rubbed and bandaged. Morphine given hypodermically is almost a 
specific for this colic. Fluid extract of einabdis indica may be given (in from 2 to 4-dram doses) 
and repeated in an hour if necessary, or landanum (14 ounces) may be given ina little oil. If the 
colicky pains do not disappear in a short time the following ball may be given: Powdered aloes 
(6 drams), powdered ginger (2 drams), extract of belladonna (4 dram); mix and give as one dose. 


COLICS DUE TO OBSTRUCTIONS ALONG THE INTESTINAL TRACT 


In colics dne to constipation the symptoms are not well marked and may rnn along 
for several days before colicky pains are manifested. The pains are generally very 
mild, the horse lies down more than usual, and does not eat. The abdomen is more 
or less distended with gas, and if the oiled hand is introduced into the rectum it is 
found to be filled with hard feces. 

TREATMENT — Constipation is very often due to feeding too much roughage and can he largely 
prevented by balancing the ration with grain and giving the horse sufficient exercise to keep it in 
good health. If the colic has not’been neglected, enemas and cathartics (linseed or castor oil) will 
relieve the animal. Laxative foods and plenty of water should be given till recovery is complete. 
Eserine, strychnine, pilocarpine, and arecolin given hypodermically are useful in this form of colic. 


Harr Bays 


Hair balls, composed of the vegetable hair found on clover, grains of oats, etc., 
and sometimes of hair from the horse’s own coat or that of his mates, may be found 
in the cecum or some other part of the large intestine. It is only when the hair 
-ball is large and some part of the intestine is blocked by it that colic ocenrs. If the 
obstruction of the intestine is complete death usually takes place in a short time. 

INTESTINAL CALCULI 

Intestinal calculi composed of the different earthy salts, together with intestinal 
mucus, deposited layer npon layer aronnd some central nncleus, as, sand, a pebble, 
hair, etc., are sometimes found in the cecum or colon. In appearance they are 
smooth, irregular in shape and sometimes so worn that one can make out the differ- 
ent layers that compose them. Calcnli sometimes give rise to intermittent colics. 


COLICS DUE TO CHANGES IN THE RELATION OF THE INTESTINES 
VoLvULUS 


The causes that result in the intestines sometimes becoming twisted are most 
obscure. It may be due to the unequal weight or volume of the different parts of 
the organ and its forcible contractions and movements that accompany some colics. 
All unusual movements (rolling, kicking, jumping, etc.) of the animal may cause it. 
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At first it is very difficult to diagnose the presence of this condition, but when the 
colic is persistent, the pains severe, and the treatment seemingly without benefit to 
the animal, one may at least suspect that this condition is present. An up-and- 
down movement of the head and neck and a peculiarly anxious, drawn expression of 
the face is frequently seen in volvulus. The prognosis is very unfavorable. 


INVAGINATION 
This consists in the slipping of a portion of the intestine into that which is 
-immediately next to it. This may occur as a complication in the different forms 
of colic. When this condition exists, the colicky pains may persist for some time 
and finally result in the death of the animal. 


HERNIA 


When the bowel passes down into the scrotum (scrotal hernia) of the stallion or 
colt, or into the canal leading to the scrotum (inguinal hernia), it may be com- 
pressed by the walls of the inguinal canal (become strangulated). In case it does, 
the pain is severe and the symptoms resemble those of an enteritis. A diagnosis 
can not be made without a careful examination, and very often the hernia can not 
be reduced without castrating the animal. The treatment must be prompt or the 
strangulated loop of intestine will become gangrenous. 


DISEASES OF THE LIVER 


Primary diseases of the liver are not common in domestic animals. Inflammation 
of the liver is seen in some of the infectious and contagious diseases. In some 
sections of this country ‘‘liver rot” occurs among cattle and sheep, but it is only 
im European countries that the liver fluke is at all common. Liver diseases are not 
common among our domestic animals and when this organ is involved, especially 
in the larger domestic animals, the symptoms are so obscure that it is difficult to 


make a diagnosis. 
JAUNDICE 


(Jeterus) 


Jaundice is not uncommon among horses. It can not be called a disease in 
itself, but rather a symptom of disease, and is caused by the retention of bile and 
its absorption into the blood. 

Causes — Icterus, or yellows, may be seen in any of the febrile diseases when 
the excretions and secretions of the body are interfered with. It is one of the 
symptoms seen in congestion or inflammation of the liver. Obstruction of the bile 
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duet by gall stones or an inflammation of the dnet will eause it. Overfeeding and 
lack of exercise are very common causes. 

Symptoms — The digestive apparatus is generally disturbed, the animal has a poor appetite, 
is constipated or may bave a diarrhea. The feces are grayish colored and foul-smelling. The 
auimal acts dull, is sometimes feverish, and the visible mucous membranes (those lining the eyelids, 
mouth, ctc.) are stained yellow by the bile pigment. When of recent origin recovery takes place 
very quickly. 

TREATMENT — When due to an improper diet and lack of exercise these conditions must be 
corrected and the animal dieted. It is advisable to produce a free action of the bowels by admin- 
istering a cathartic (for the horse, 6 to 8 drams powdered aloes; cattle, 1 pound Glauber’s salts; 
sheep, 4 to 6 ounces Epsom salts). Two or 3 drams of calomel is a very useful purgative in horses 
and cattle. After clearing out the intestines it is usually hest to give the following mixture: 
Glauber's salts, bicarbonate of soda, and common salt (equal parts); 1 tablespoonful of this can be 
given to horses and cattle and 1 teaspoonful to sheep three times a day. 


DISEASES OF THE PERITONEUM 
(a) ACUTE PERITONITIS 


Acute peritonitis occurs in all domestic animals, but not all are equally suseep- 
tible to it. The peritoneum of the horse is the most sensitive; next eome ruminants 
(sheep and eattle); then comes the dog, and last the pig. Because of the accidents 
that sometimes happen during pregnancy and at the time of parturition, and the 
intimate relations existing between the peritoneum and the genital organs, perito- 
nitis is more common in the female than in the male. 

Causes — Accidental injuries of varions kinds, such as wounds penetrating 
the walls of the abdomen and blows on the abdominal wall, may cause it. Opera- 
tions of different kinds — especially castration, if earelessly performed with dirty 
hands and unclean instruments — are frequently followed by aeute peritonitis. In 
inflammatory diseases of the organs contained in the abdominal cavity the inflam- 
mation may extend to the peritonenm. Perforations or rupture of the stomach or 
intestines are followed by acute peritonitis. 

Symptoins — Peritouitis can be easily diagnosed if the inflammation follows an operation 
on the abdominal cavity or an injury to its walls. When it occurs as a complicatiou of another 
disease the symptoms showu may not vary greatly from the original disease. The pain is generally 
severe from the first, hut in some cases this is not a prominent symptom. The animal refuses to 
eat, the severe pain is manifested in the usual manner, the body temperature is high, there are 
chills, the respirations are painful, the pulse quick and hard, the abdomen tucked up and sensi- 
tive, and the movements slow and stiff. Constipation may alternate with a diarrhea and the 
abdomen become distended with gas. At times the temperature is normal. In a loeal peritonitis 
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the symptoms are not nearly so marked and recovery usually takes place. In diffused peritonitis 
recovery rarely takes place, and if it continues for some time, the inflammation becomes chronic. 

TREATMENT — This is one of the diseases in which preventive measures are highly important. 
Local applications to the walls of the abdomen are useful in combating the inflammation, and espe- 
cially is this true in small animals and in circumscribed peritonitis. The counter-irritants used are 
mustard or turpentine. In small animals, and if localized, applications of heat (flannel cloths 
dipped in hot water and wrung out) to the walls of the abdomen are reasonably satisfactory when 
kept up. If one can not do this, cold applications may help and are less trouble. If the disease 
follows an operation or infected wound, antiseptic solutions must be used freely and the part kept 
perfectly clean. When the pain is very acute morphine or chloral hydrate may be given. To 
clear out and disinfect the intestinal canal, calomel (1 to 2 drams for the horse or cow, 4 dram 
for sheep) may be given twice a day for a few days. Enemas of warm water should also be given. 


(b) CHRONIC PERITONITIS 


Causes — Chronic peritonitis may succeed the acute form of the disease. 
In the ox it is generally due to tuberculosis or foreign bodies in the stomach. In 
chronic disease of internal organs peritonitis may occur as a secondary disease. 

Symptoms — As in all chronic diseases the symptoms, though generally the same, are not 
so intense as in the acute form. The abdomen becomes increased in size and edematous swellings 
may he present along its lower walls. The appetite is poor, bowels irregular, the animal weak and 
emaciated, mucous membranes pale, aud heart actiou weak. Slight colicky pains are sometimes 
noticed. 

TREATMENT—When it occurs as a secondary disease, treatment is of little use. Counter- 
irritants may be applied to the walls of the abdomen and laxatives and bitter tonics (gentian, nux 


vomica, etc.) may be employed. It may be necessary to puncture the abdomen in order to remove 
the fluid. 


DISEASES OF THE URINARY ORGANS 


Examining the Urine—In diseases of the urinary apparatus a careful 
examination of the urine is often necessary before we can make a correct diagnosis. 
In domestic animals it is impossible to determine the exact amount of urine passed 
during the day, but we can judge the amount by noting the condition of the stall 
in which the animal is kept. It is often hard to get a sample of urine for exami- 
nation and we have to watch the animal carefully in order to collect. Normal urine 
is more or less of a yellow color, rather turbid or cloudy and more or less slimy in 
the horse, less so in other domestic animals. The reaction in horses or cattle is 
usually alkaline. This depends on the kind of food. In disease the urine may be 
lighter or darker (pale, red, brown ) than normal. When a large amount is passed 
it is usnally pale; when mixed with blood it is red, and dark when a small quan- 
tity is passed, or when colored by bile pigment, drugs, or blood. We can discover, 
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by testing the urine with certain reagents, whether the normal substances present 
in the urine are present in abnormal amounts or whether abnormal substances are 
present in it. A microscopic examination of the sediment is also of great impor- 
tance in making a diagnosis of some diseases. 


FREQUENT URINATION 


Causes—This disease is characterized by an excessive secretion of urine. 
The horse is the most frequent sufferer. The most common cause is musty feed 
(hay, grain, bran, etc.) New oats, watery feed, and acrid plants will sometimes 
cause it. 


Symptoms— The most prominent symptom at first is frequent urination, a large amount 
of pale colored urine being passed each time, the stall in which the animal is kept being continu- 
ally wet. The animal drinks more water than usual, the appetite is poor, and it rapidly falls away 
in flesh. Gradually it becomes weak and finally dies from exhaustion unless the cause of the 
trouble is removed. If the poisonous substances have been acting for some time it is difficult 
to cure the animal. 

TREATMENT— A change in the food and a good nourishing diet generally are all that is 
necessary. If the animal is emaciated and weak, bitter and saline tonics are called for. In obsti- 
nate cases, treatment does but little good. The quantity of water drunk by the animal should be 
limited. 

CONGESTION OF THE KIDNEYS 


Causes—lIrritation of the kidneys from acrid or moldy food and impure 
drinking water may cause it. Jt may occur as a complication of some of the infec- 
tious diseases, especially influenza. 

Symptoms—When the congestion is active, the amount of urine passed is increased, clear. 
and transparent. In some animals swelling and tenderness in the region of the loins is a very 
prominent symptom. The back is held slightly arched, and the gait is stiff and straddling. In 
passive congestion, the quantity of urine passed is less than normal and the affection is chronic. 
The animal may show general symptoms of ill health, stocking of the limbs, ete. 

TREATMENT — The cause of the disease must be removed, if possible. Laxatives of linseed or 
castor oil and mucilaginous drinks are needed. Hot applications to the loins are useful'in combat- 
ing the congestion. These must be kept up continuously, and in cold weather the animal must be 
kept warm. 

INFLAMMATION OF THE KIDNEYS 
(Acute Nephritis) 

Canses— The action of cold on the skin and the different infectious diseases 
are common causes. The disease may follow a congestion of the kidneys. The toxic 
effect of such drugs as cantharides, turpentine, etc,, may also cause it. 


_— 
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Symptoms — At the beginning of the disease colicky pains are often present. In ruminants 
this is not a prominent symptom. The animal moves stiffly, the back is arched, urination is pain- 
ful, and water is passed in small qnantities, frequently drop by drop, in spite of the efforts of the 
animal, The appetite is suppressed, pulse strong at first, but soon becomes weak, and the body 
temperature is elevated. In making a rectal examination, we find the bladder empty and the 
kidneys enlarged and sensitive. When the kidneys are no longer able to perform their function 
properly, uremia occurs. In the later stages of the disense the animal is weak, staggers, and may 
have spasms, and finally dics while in a comatose condition. The prognosis is very unfavorahle, 
death occurring in the majority of cases. It seldom passcs into a chronic inflammation, but this 
may develop from the first. Chronic inflammation of the kidneys generally develops very slowly 
and without giving rise to any very prominent symptoms at first In the chronic form the appetite 
is gradually lost, pulse hard, the limbs stock, and the animal gradually becomes weak and ont of 
condition. 

TREATMENT— The animal must be given warm, comfortahle quarters and absolute rest. The 
diet must be such thatit does not irritate or increase the work of the kidneys. As in congestion 
of the kidneys, hot applications to the Joins are useful, but if not kept up will do but little good. 
We must encourage the elimination of waste products by way of the intestines and skin. This 
can be done by administering a purgative and by energetic rubbing of the skin and encourag- 
‘ing perspiration by blanketing. If the animal becomes weak, general and heart tonics must be 
given. 

PURULENT NEPIRITIS 

During the course of blood-poisoning (septicemia and pyeni), pus-forming 
germs may reach the kidneys by way of the circulation and cause abscesses in the 
kidney tissue. The symptonis of the discase are not well marked at first and may 
not be recognized until the antopsy. 


RETENTION OF TITHE URINE 


Causes — This may be due to a variety of causes. In the ox or ram it is gen- 
erally due to calculi in the curvature of the urethra or at the terminal extremity. 
In the horse the calculi are generally present in the bladder. Compression of the 
urethra by growths or tumors, strictures of the urethra, spasms of the neck of 
the bladder, paralysis of the bladder, and injuries to the penis are other causes. In 
cattle calenli or a soft putty-like material may collect in the sheath and obstruct the 
flow of urine. Calculi usually form through the collection of the urinary salts 
around some foreign body, the excess of the urinary salts being due to an excess of 
lime or other salts in the water or food. 

Symptoms — Pain is the first symptom manifested in the horse, and it makes frequent 
efforts to urinate. In ruminants it may be a day or two before any characteristic symptoms arise. 
The efforts to urinate are nol marked, the tail is elevated, aud contractions are uoticed along the 
perineum, just beneath the anus. Sometimes the urine dribbles from the sheath drop by drop. 
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If a rectal examination is made, the bladder is found distended with urine. The appetite is soon 
lost. the pulse is accelerated, and the countenance sad. When a collection of material in the 
sheath obstructs the flow, the sheath becomes inflamed aud the trouble is easily located. If the 
animal] is not relieved the bladder ruptures and peritonitis results. Death may result from uremic 
poisoning. 

TREATMENT —W hen due to spasm or paralysis of the bladder the catheter can Le used. If due 
to spasm, spreading fresh litter uuder the horse and keeping it quict may induce it to urinate. A 
gradual and even pressure on the bladder with the hand may cause the animal to urinate if no 
obstructions are present inthe urethra. The treatment for calculi is entirely surgical, When a 
collection forms In the sheath it should be removed with the fingers or washed out by injecting 
water into the sheath with a syringe. The sheath should be washed out with warm water and a 
little vaseline smeared over the inflamed tissues. 


INFLAMMATION OF THE BLADDER 
(Cyst itis) 

Cause — Irritation to the bladder due to the retention of the urine and toxic 
matters (molds. turpentine, cantharides, etc.) that are eliminated from the blood by 
way of the kiduevs. Exposure to cold may also cause it. It may occur in the dif- 
ferent infections diseases. 

Symptoms — The animal is sometimes feverish, with poor appetite, and stiff movements, 
and it falls away in flesh. It frequently tries to urinate and passes small quantities of urine each 
time. If we press on the bladder with the hand it causes the animal pain. 

TREATMENT — The animal should be rested. The cause of the inflammation should be removed 
if possible. We can administer remedies that will modify the condition of the ining membrane. 
The following mixture may be given: Chlorate of potassium (2 ounces), salol (} ounce), powdered 
nux vomica (1 ounce); mix and divide into sixteen powders; give one powder in the feed three 
times a day. 


DISEASES OF THE CIRCULATORY SYSTEM 
PALPITATION 


Palpitation is a sudden, violent, tumultuous beating of the heart. In spasms 
of the diaphragm the symptoms produced are similar to those seen in true palpita- 
tion, but do not seem to have any connection with the beats of the heart. 

Causes — Excitement. overexertion, and a debilitated condition of the system 
may cause palpitation. It generally accompanies acute diseases of the heart. Spasm 
of the diaphragm is frequently seen in horses not accustomed to severe exercise, 
especially if exercised after feeding. and also in horses having digestive troubles. 

Symptoms — The pulse is small and irregular, the respirations quickened. and the impulse 
of the heartbeat may be so violent as to shake the whole body. In some cases the impulse can 
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be heard when standing a short distance from the animal. In spasm of the diaphragm we observe 
in the costal region and flank abrupt shocks that are accompanied by a short, jerky respiration. 
The animal is uncasy and anxious, the appetite partly lost, and the pulse quickened. 

TREATMENT — We must keep the animal quict and avoid any excitement. Palpitation gen- 
erally occnrs as a symptom of disease ; it is necessary, then, to treat the disease. In spasm of the 
diaphragm a strict dict is sufficient to cure mild cases. Morphine (in 2 or 8 grain doses, hypo- 
dermically), if necessary, repeated at intervals of three or four hours, is very useful Laudanum in 
small doses may be given in linseed oil. 


PERICARDITIS 
‘(Inflammation of the Membrane Around the Heart) 
PERICARDITIS IN TITLE HORSE 


Causes — Pericarditis in the horse frequently develops as u condition in some 
of the infectious diseases (influenza, contagious pneumonia, etc.); it may result 
from rheumatism, cold, and wounds from sharp-pointed objects (nails, broken 
ribs, etc.) 

Symptoms — When pericarditis develops as a complication of influenza or pneumonia, the 
symptoms at the beginning are not always recognized, but soon become quite marked. Palpita- 
tion may be present. The pulse beats arc quite rapid and small. If fluid collects around the 
heart, the beats are weak. The body temperature is clevated and the animal docs not eat, is rest- 
less, will lie down for only a short time or not at all, and seems to suffer severe pain. If the disease 
continues for some time the horse becomes greatly emaciated. In most cases the disease runs a 
very acute course. The prognosis 1s very unfavorahle. 

TREATMENT — The animal must have well ventilated, comfortable quarters and must be kept 
as quiet as possible. Heart tonics, alteratives, and bitter tonics must be given. Digitalis is the 
most useful heart tonic. Febrifuges may be necessary to control the temperature. Mustard 
drafts and blisters applied to the walls of the chest, just over the region of the heart, are very 
useful in easing the pain and combating the inflammation. If fluid collects around the heart it 
may be necessary to puncture the sac and remove it. 


PERICARDITIS IN CATTLE 


Causes — This disease in cattle is generally due to traumatic causes (injuries 
from sharp foreign bodies passing through the walls of the second stomach). Cold, 
rheumatism, and pleurisy also cause it. 

Symptoms — When due to foreign bodies the cardiac symptoms are associated with those 
accompanying chronic indigestion The respirations are painful, and the animal soou becomes 
emaciated. The heart beats arc at first strong and palpitating, but later become weak. The body 
temperature is high and the heart sounds abnormal. The cxpression is anxious and the animal 
does not liedown. The disease may pursue a long course. The prognosis is unfavorable. 


TREATMENT — It is not practical to treat cattle suffering from this disease. 
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or 


ENDOCARDITIS 
Unflammation of the Lining Membrane of the Heart) 


Cause — This disease is generally due to rhenmatism or to the after-effects of 
influenza. 

Symptoms— The symptoms so nearly resemble those seen in pericarditis that it is hard to 
differentiate between the two in domestic animals. 


TREATMENT — This consists in treating the primary disease. The other treatment is along the 
same lines as in pericarditis. 


DISEASES OF THE RESPIRATORY TRACT 


Examination of the Respiratory Organs in Disease— In the 
larger domestic animals examination of the respiratory tract can not be carried ont 
so completely as in the smaller animals. This is especially trne if the animal is 
fleshy. If it is restless, or if there is very much noise around the stable, it greatly 
interferes with our hearing the respiratory sounds. The greatest help in diagnos- 
ing and watching the progress of respiratory diseases is anscultation — application 
of the ear over some part of the respiratory tract and listening to the respiratory 
sounds. Auscultation can be learned only by examining healthy animals to deter- 
mine the normal sounds. Respiratory sounds can be heard over the nose, throat, 
windpipe, and a small portion of the lungs. Percussion is not so commonly used 
in diagnosing respiratory diseases as auscultation. The former consists in striking 
or tapping the walls of the chest, sinuses, etc., with the hand or fingers. Sometimes 
a hard, solid body is placed on the part and the taps delivered on this. If the per- 
cnssion is over a hollow space or spongy tissne the sound is druim-like or resonant. 
If over a solid body, it is dull, or wanting. 


ACUTE CATARRH 
(Cold in the Head) 
CATARRIT IN THE HORSE 


Catarrh is an inflammation of the mucous membrane lining the nasal cavities and 
usually extending to the membrane lining the sinuses of the head. Sore throat is 
very often a complication, the membrane of the pharynx and larynx becoming 
inflamed. 

Causes — This disease is much more common in the horse than in any of the 


other domestic animals. The most common causes are exposure to cold and wet 
aa 
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and standing in a draft. Colds are common during changeable weather, especially 
if the animal is not cared for properly. Torses that are accustomed to warm 
stables are very apt to take cold if changed to a cold stable or improperly cared for 
after being driven or worked. Irritation to the mucous membrane from dust or 
smoke may sometimes cause it. The different infectious diseases (distemper, 
influenza, etc.) are very common causes. In sheep the larva (grub) of the bot-fly 
will cause catarrh. 


_ Symptoms — The early stage of the disease, unless aceompanied by the general symptoms, 
will pass unnoticed by the owner. In mild cases the symptoms are not marked. The lining 
membrane of the nostrils is at first dry and red. Ina few days a discharge appears. This is at 
first watery, but may become catarrhal, heavy, mucus-like, and turbid ; sometimes it is pus-like 
(purulent). The eyes are generally affeeted, the lining membrane of the lids looks red, and tears 
flow over the eheeks. The appetite may be impaired at first and the animal acts dull. Some- 
times fever is present, but this lasts only a short time unless the cold becomes complicated. 
When the throat is inflamed, the horse coughs and has some difficulty in swallowing. It may 
breathe heavily. If the throat is manipulated it causes the animal to cough. The disease may 
terminate in about a week if the case is mild, or it may become chronic or cause the animal to be 
thick-winded. The throat oeeasionally remains sore for some time and the horse loses flesh. 

TREATMENT — Colds can be largely prevented if the proper precautions are used. Mild cases 
require nothing but good care and good quarters. Steaming the animal is useful during the early 
stages of the disease. Easily digested food, and, if the throat is so sore that the animal can not 
eat the ordinary feed, soft foods and slops should be given. A mild liniment may be rubbed on 
the throat and later, if the animal continues to cough, a cantharides blister (1 part powdered can- 
tharides to 8 parts vaseline) may be applied to the throat. The following mixture may be given: 
Tincture aconite (6 drams), tincture belladonna (1 ounce), syrup of squills (add enough to fill an 
8-ounce bottle); give one tablespoonful three times a day. Chlorate of potassium may be given in 
the drinking water. Iodide of potassium in dram doses in the feed three times a day is also use- 
ful. If the animal becomes ruu down in flesh, bitter tonies are indicated. In chronic catarrh it 
is sometimes necessary to trephine the animal and wash the sinuses with an antiseptic solution. 
The treatment is very much the same in the different species of domestic animals. 


CATARRH AND SORE THROAT IN SWINE 


Causes — Exposure, irritating gases, dust, and overcrowding in pens and 
around straw stacks are common causes. 


Symptoms -— The symptoms and different stages of eatarrh in pigs are much the same as 
in other animals, Sore throat usually oecurs as a secondary disease. The symptoms are as fol- 
lows: Distressed and noisy hreathing; slightly swollen throat; dry, hard cough ; difficulty in 
swallowing ; fever and loss of appetite. The disease develops rapidly and as a rule terminates 
favorably in about four days. 

TREATMENT — Preventive Su reautions are important. The only treatment necessary is good 
care. 
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BRONCHITIS 


Bronchitis is an inflammation of the bronchial tubes and may be either acute or 
chronic. When the smallest bronchial tubes are involved, it is termed capillary 


bronchitis. Acute bronchitis is especially common in the horse, the chronic form 
being unusual. 


Causes — During the changeable seasons of the year this disease is frequently 
encountered. In general the causes are: xbout the same as in other respiratory 
diseases. Cold is the principal cause. Overheated, poorly ventilated stables, and 
irritating vapors wid gases are common causes. It may be associated with some of 
the contagious diseases. 


Symptoms — The disease comes on very quickly, the fever is high, aud the pulse and 
respirations rapid. The visible mucous membranes arc red, the atimal does not eat and acts 
stupid. Frequently chills are observed. If we place our ear along under the neck or at the side 
of the chest, we can hear the respiratory sounds, which are rough and jouder thau normal. The 
cough is at first dry, then moist. The general symptoms subside in a few days, generally in about 
a day, but unless the animal is cared for may become complicated. In the horse bronchitis is 
not a serious disease, but in other domestic animals is more apt to run a longer course and become 
complicated. If the causes continue to act the disease may then become chronic. In this form 
the secretions are abundant, whitish curdled matter being discharged. This discharge is more 
abundant when the horse is first exercised than at any other time. Symptoms of broken wind are 
usually noticed, the animal is weak and unfit for work, and runs down iu flesh quite rapidly. 

TREATMENT — Good care and comfortable, well-ventilated quarters are all that are necessary 
in mild cases. The animal must be protected with warm blankets, and, if chilling, it is best to 
ruh the legs and then bandage them with woolen bandages. <A laxative aud easily digested diet 
should be given. Fumigatious with steam every four or five hours are useful in allaying the 
inflammation. Liquor ammonia acetate in 2-ounce doses every three hours till the temperature 
falls to the normal, then three times a day for a few days, is very useful. If the animal coughs 
aud has some difficulty in swallowing, a liniment should be rubbed on the throat and the follow- 
ing mixture given: Tincture aconite (6 drams), tincture belladonna (1 ounce), syrup of squills 
(add enough to make 8 ounces); give one tablespoonful three times a day. Animals affected with 
chronic bronchitis should not be worked, We should guard against their taking cold, give them 
good nourishing foods, and tonics if necessary. The following mixture may be given: Fluid 
extract of gentian (2 ounces), Fowler’s solution (6 ounces); mix aud give half an ounce in the feed 
or as a drench three times a day, Aikalies and strong alteratives may be given. 


HEMORRHAGE FROM THE LUNGS 


Causes — Pulmonary hemorrhage is generally due to overexertion and excite- 
ment. It may occur if the animal is forced to do severe work or exercised when 
sick or exhausted. It may accompany severe pulmonary congestion and pneumonia. 
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Symptoms — The characteristic symptom is a discharge from the nostrils or mouth of red 
frothy blood. The discharge is usually intermittent and may occur in large quantities. The 
mucous membranes are generally pale, the animal trembles, looks anxious, is restless, coughs, and 
has a weak pulse and a high fever. Difficult breathing is a prominent symptom. Death may 
occur in a short time. 

TREATMENT — The animal must be kept as quiet as possible. The quarters should be com- 
fortable and well ventilated. By using good-judgment in handling the animal serious pulmonary 
hemorrhage can be largely avoided. In severe cases treatment is of little use. 


CROUPOUS PNEUMONIA 
PNEUMONIA OF THE HORSE 


Causes — The causes are very much the same as in other respiratory affec- 
tions. During the cold weather it is more common than at any other time of the 
year. It may be due to contagious causes. If the animal is already suffering from 
some respiratory disease, such conditions as exposure to cold and wet, drafts in the 
stable, chilling suddenly after perspiring freely, washing with cold water, and neg- 
lecting the proper protection of clipped horses during cold weather, are very likely 
to cause pneumonia. 


Symptoms — When the disease first affects some other part of the respiratory tract and the 
lungs are affected secondarily, the earliest symptoms are confounded with those of the first disease 
and will vary according to the severity of the attack. At first we notice chilling, the temperature 
of the surface of the body is uneven, and the animal has a high fever. The mucous membranes 
are reddened, the nostrils dilated, the respirations quickened and difficult, the expired air hot, the 
appetite diminished, and the pulse accelerated. We may hear the animal cough, and generally a 
rusty discharge accumulates around the margins of the nostrils. The horse is inclined to be con- 
stipated and remains standing. Ifit lies down at all it is on the diseased side. In severe cases the 
expression is anxious, the respirations labored, the general symptoms aggravated and the horse 
stands with elbows turned out and the front feet spread apart. The course of pneumonia is typical, 
and unless it terminates fatally in the first stages, the periods of congestion, hepatization (con- 
solidation), and resolution will generally follow each other in a regular manner. Auscultation and 
percussion are valuable aids in diagnosing and watching the progress of the disease. During the 
period of congestion, which lasts about one day, one can hear sounds in the diseased lung tissue. 
Consolidation follows, the lung tissue becoming red or reddish-gray in color, and dense, like liver. 
In the latter stage of the hepatization the dissolution and absorption of the matter in the air cells 
begins. In this period, which lasts several days, the respiratory sounds are suppressed. In the 
last period, resolution, the exudates undergo liquefaction and are absorbed or expelled with cough- 
ing. The disease is at its height, as a rule, in a little less than a week, but the convalescent period 
may extend over several weeks. In subacute cases the symptoms are mild and may terminate 
favorably in a short time. In serious cases death by asphyxia occurs. In some cases abscesses 
may form in the lung tissue. The disease may be the cause of broken wind. 
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TREATMENT — Good quarters and careful nursing are highly important in treating pneumonia. 
A comfortable, well ventilated, and clean box stall, free from drafts, should be provided. As the 
animal can use only a limited portion of the lungs, the air that he breuthes should be pure. The 
droppiugs and wet bedding should be removed from the stall several times a day The body of 
the horse during cold weather should be well protected with woolen blankets aud the limbs ban- 
daged. A laxative, easily digested diet should be given. Such measures, if taken early-in the 
disease, may greatly modify it. In the early stage, when the animal is chilling, alcoholic stimu- 
lants and quinine can be given. In cases where the temperature runs high the following febrifuge 
may be given: Acetanilid (14 ounces), quinine sulphate (1 ounce), bicarbonate of soda (1 ounce), 
and powdered nux vomica (+ ounce); mix and divide into eight powders; give one powder every 
three or four hours. In mild cases liquor ammonia acetate may be given, and when the heart 
action is weak, digitalis. In most cases mustard paste rubbed into the hair and covered with oi) 
cloth or brown paper will give material relief. Ground mustard (about 1 pound) is mixed with 
enough warm water to form a paste and applied to the walls of the chest. In about half an hour 
it must be thoroughly washed off with hot water and a mild stimulating liniment applied to the 
skin, Tbis should be repeated as often as necessary. In the latter convalescent stage iodide of 
potassium and bitter tonics should be given. 


PNEUMONIA IN CATTLE 


Canses — This is not a common disease in cattle. It may follow other respira- 
tory diseases. The causes are very much the same as in the horse. Traumatic 
pneumonia may result from the food entering the trachea, as it sometimes does in 
paralytic diseases. 

Symptoms — The disease is usually subacute. The general symptoms are much the same 
as in the horse. The mouth is often dry and the tongue protruded to facilitate breathing. In 
severe cases the animal usually remains standing. In mild cases it often lies down. 

TREATMENT — The treatment does not differ much from that used in the horse. A cathartic 
of Epsom salts (1 pound) may be given in the earJy stage of the disease, and repeated if the animal 
hecomes constipated. 


PLEURISY 
UInflammation of the Pleura) 


Canses— Pleurisy is more common in the horse than in any of the other 
domestic animals. The causes are the same asin pneumonia. In many cases it is 
due to exposure and cold (rheumatismal form). It frequently develops as a compli- 
cation of pneumonia. 

Symptoms— Pleurisy geuerally starts with chills. The body temperature is quite high ; 
the pulse accelerated and the respirations quick, labored, and abdominal, the abdominal muscles 
forming a ridge along the lower ends of the ribs. The animal does not stand still as in pneu- 
monia, but changes its position occasionally, its movements in many cases being accompanied by 
agrunt. Pressure on the walls of the chest causes pain and the animal rarely lies down. The 
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cough is short and painful. The appetite is impaired or absent and the patient is weak. By 
auscultation we recognize friction sounds. In a day or two effnsion takes place in the pleural 
cavities and the pain is greatly relieved, but this relief is only temporary in most cases. If the 
fluid collects in large quantities there is pressure ou the heart and lungs, the pulse is weak, the 
respirations labored, and the countenance has a haggard appearance. Dropsical swellings are 
noticed, beneath the breast and abdomen and there is an absence of respiratory sounds over the, 
lower region of the chest; instead a splashing gurgling sound may be heard. Suffocation may 
take place ; the animal moves unsteadily, and finally dies. In favorable cases improvement begins 
in from four days to a week, the appetite returning, the effusion gradually disappearing, and the 
respirations hecoming normal. Convalescence takes place very slowly. In severe cases the animal 
may continue weak and may have defective wind. 

TREATMENT — Ag in pneumonia, careful nursing and good quarters are important in the treat- 
ment of pleurisy. Mustard drafts should be applied to the walls of the chest and febrifuges given 
to reduce the fever. When the effusion occurs in the chest cavity we should give drugs that will 
stimulate the action of the heart and help in getting rid of the effusion. Snch drugs as iodide of 
potassium, or acetate of potassium in combinatiou with digitalis, are especially valuable for this 
purpose. Nitrate of potassium can be given in the drinking water. 


DISEASES OF THE NERVOUS SYSTEM 
CONGESTION AND ANEMIA OF THE BRAIN 


Causes — Congestion of the brain is more frequent in the horse than in any 
of the other domestic animals. In this disease the blood-vessels of the brain be- 
come engorged with blood. It may be either active or passive. Horses that are 
overfed and receive too little exercise are predisposed to it. It may be due to 
changing stables, shipping in poorly ventilated cars, poorly ventilated stables, im- 
proper feeding and foods hard to digest, excitement and excessive exertion, Con- 
gestion may occur in some of the contagious diseases und is sometimes caused by 
organic heart troubles. Extremely fat animals having short, thick necks are said 
to be predisposed to it. Passive congestion of the brain may be due to a narrow 
collar pressing on the jugular vein and obstructing the flow of blood from the brain. 
Pressure on the jugular vein from other causes may cise the same condition. 

Anemia of the brain is due to an insufficient amount of blood in the brain and 
is caused by abundant hemorrhage, obstruction of blood going to the brain, and 
cardiac weakness. 


Symptoms — The cougestion in most cases comes on very suddenly, in others it develops 
slowly. The disease may manifest itscif as soou as the animal is moved out of the stall, or it may 
come on while itis feeding. In the latter case, the horse stops suddenly, becomes restless, and later 
quite violent. The pulse is quick and hard, the animal is nervous, respirations hurried, nud eyes 
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staring. It braces itself, raves, or staggers and falls. It may regain its feet or have convulsions 
and. pass into a comatose condition. Death may occur in a very short time. We will sometimes 
find the animal with its fore feet in the manger, or pressing the head hard against objects. 
Grinding the teeth neighing, aud shaking the head arc some of the other symptoms that may be 
seen in this disease. Cattle leave the feed suddenly, are restless and excited, bellow, rotate the 
eyes in their sockets, butt the head against objects, and. if they fall, have convulsions. Coma is 
manifested by the animal becoming sleepy, stupid, not eating, without expression in the face, 
taking unusual positions, and staggering iu its gait. It may take a recumbent position and appear 
as if dead. In cerebral anemia the gait is staggering and the pulse weak. The same symptoms 
as described in congestion may be manifested. In some cases congestion of the brain leads to an 
inflammation of the organ. Apoplexy due to rupture of capillaries may occur, or it may lead to 
vertigo or ‘‘staggers.” P 

TREATMENT — Preventive treatment is very important in this disease. Bleeding at the begin- 
ning will give good results. Cold applications to the head also are useful. A cathartic of linseed 
oil should be given. In anemia we must give stimulants. Reeovery from the attack should be 
followed for at least a few days hy a careful diet and rest. 


INFLAMMATION OF THE BRAIN AND ITS MEMBRANES 
(Hucephatitis) 

Causes— These are very much the same as in congestion of the brain. 
Unhygienic conditions, as unsanilary and poorly ventilated stables, are common 
causes. It is more common in the spring and fall than at any other time of the 
year. It is sometimes seen in acute infectious diseases. Feeding too rich or con- 
stipating a diet, overfeeding, changes In diet, changes in climate, high temperature, 
excessive exertion, excitement, and mjuries to the head may cause it. 


Symptoms— The symptoms vary in different individuals, but in a general way are the 
same, and at the beginning similar to those seen in congestion of the brain. The animal is 
extremely nervous at first, is very sensitive to sounds, and the eyes are staring. The pupil of the 
eye is dilated, the pulse quick and hard, and the respirations more rapid than normal. The body 
temperature is elevated. In some cases the attack comes on so quickly that these symptoms are 
not noticed. The gait is uncertain, the animal does violence to itself and goes throngh uncontrol- 
lable movements. Recovery may take place gradually, or a partial paralysis may follow. Some- 
times the animal becomes comatose. The disease may run a course of a week or more to a fatal 
termination, or death may be very sudden. The prognosis is very unfavorable. 

Excitement is the most prominent symptom in eattle. They bellow, eyes are prominent, they 
tremble, shake the head, butt with the horns, climb into manger, and run against objects. Saliva 
dribbles from the mouth. The disease will very often pursue « very rapid course. The patient 
may live for several days aud show the usual symptoms of inflammation of the brain. The prog- 
nosis iu cattle is even more unfavorable than in horses. 

TREATMENT— The preventive treatment is the same as in congestion of the brain. When the 
animal becomes diseased it must have quiet, well-ventilated quarters and -be made as comfortable 
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as possible. If partly paralyzed slings can be used to good advantage. If violent we should try 
to prevent its injuring itself Bleeding, as in congestion, is useful during the early stages. The 
following ball may he given to the horse: Powdered alovs (6 drams), powdered ginger (1 dram),’ 
and extract of belladonna (4 dram). Cattle should recvive full doses of Glauler’s salts. If necessary 
acathartic shonld be given often enough to keep the bowels open, The diet should be light and 
casily digested. Blisters may be applied along the side of the neck and to the poll of the head. 
-If the weather is cold the animal must be protected and made comfortable. Large doses of 
powdered nux vomica or strychnine should be given if paralysis is present. 


CEREBRO-SPINAL MENINGITIS 
IN THE HORSE 


Spasm of the neck, as this disease is sometimes called, is an inflammation of the 
membranes covering the brain and the anterior part of the spinal cord. It is more 
common in horses and sheep than in any of the other domestic animals and may 
occur in isolated cases, but usually as an enzodtic disease in a certain stable or 
country district. 

Causes — This disease has been attributed to a variety of different canses. 
Poorly ventilated, unsanitary stables, impure food and water, and undrained lands 
are said to cause it. As in hnman pathology, the cause is said to be a specilic one 
and the history of many outbreaks seems to point to this as a fact. 

Syniptomts — In its aente and rapidly fatal form it is difficult to distinguish this disease from 
inflammation of the brain. The animal is at first weak, staggers. swallows with difficulty, saliva 
dribbles from the mouth and there are twitching and cramps of the different sets of muscles. The 
animal is sgon unable to stand, and becomes violent and delirious, The temperature may be high 
in some cases and the pulse small and accelerated. When the symptoms come on gradually we 
notice a weakness or partial paralysis of the different sets of muscles. The animal is unable to 
switeh its tail, becomes sleepy or comatose, snores. is delirious, and has cramps of the museles of 
the neek and jaw. Sometimes death takes place without the development of violent symptoms. 
the animal passing into a deep sleep. The duration of the disease is from one to fifteen duys. The 
prognosis is very unfavorable. : 

TREATMENT — If the disease appears as an enzodtic in a stable, the unimals should be removed 
to other quarters and the stable cleaned and disinfeeted. If in an unsanitary condition, this should 
be remedied. A change in the food and water supply is to be recommended, Treatment is seldom 
followed hy success. The medicinal treatment is similar to that used in inflammation of the brain. 


CEREBRO-SPINAL MENINGITIS IN SILEEP 
The symptoms are generally acute. The sheep are very sensitive ; weak ; saliva 


dribbles from the month; they fall to the ground; the shoulders are bent upward 
and backward ; they grind the teeth, and have spasms and convulsions, Death may 
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take place in a short time. In mild cases the disease may persist for a few weeks. 
The prognosis is unfavorable. 


INFLAMMATION OF THE SPINAL CORD AND ITS COVERINGS 
(Myclitis and Spinal Mentngitis) 
Causes — Blows and injuries to the back, fracture of the spine. exhaustion, 
and exposure are common causes. It may occur in such diseases as blood poisoning, 
infinenza. and rheumatism. 


Symptoms— The disease may be ushered in with a chill and the temperature may be 
higher than normal. The gait is stiff and back rigid; the animal may stagger, fall, and become 
partially or wholly paralyzed. The animal seems to suffer pain and is sometimes extremely sensi- 
tive. Small animals drag their hiud parts, large animals are very often unable to stand at all and 
remain im a recumbent position. The disease is generally chronic, and the animal loses control of 
its hind parts. 

TREATMENT — The animal should be given comfortable quarters and kept as free from excite- 
ment as possible. If it will eat, easily digested food should be given. If constipated a cathartic 
must be administered. Cold applications along the spine are recommended. The paralysis can 
be combated with nux vomica or strychnine. Chronic cases should be destroyed. 


ECZEMATOUS DISEASES 


PRICKLY HEAT 
(Heat Pimples, Summer Eruption) 

This is an eruption of the skin and occurs in neurly all domestic animals, and 
generally during the warm weather. 

Causes — Young and thin-skinned animals at the time of shedding are espe- 
cially predisposed to this affection. Local irritation to the skin from sweat, harness, 
and dirt is the common cause. Heating food, high feeding, and diseases of the 
digestive tract are the internal causes. Heat pimples sometimes occur during the 
course of strangles. 

Symptoms — Eruption is usually limited to the region of the neck, withers. back, thighs, 
and shoulders, but it may invade most of the surface of the body. At the beginning the little 
elevations or papules may be found by passing the hand over the surface of the skin. The papule 
vary in size and may be as large asa pea. In some cases they become confluent and cover quite an 
area of the skin. They soon dry and harden and the hair becomes erect. Scabs or crusts form and 
adhere to the hair, and then drop out, carrying the hair along with them. Spots denuded of hair 
then remain. If the inflammation has not been severe this is replaced with hair of the same color. 
It is sometimes accompanied by a severe itching. 

TREATMENT — When due to high feeding or overheating food the diet should be corrected. 
Diseases of the digestive tract should be treated, and if the papules occur in poorly cared for horses 
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they should he given shelter, a good diet, and groomed every day. As an alterative, Fowler's 
solution (liquor arsenitis) may be given in teaspoonful or tablespoonful doses in the horse's fved 
three times a day. Two or three wecks is generally a long enongh period to give it. Horses in 
high condition should be given two or three doses of Glau)er's salts (4 pound at a dose) at intervals 
of three or four days. Unthrifty animals should be given bitter tonics and the skin thoroughly 
washed with a 2 per cent water solution of a creolin preparation. This should be repeated if 
necessary. 
URTICARIA 

This is an eruption of flattened, well-defined nodules, or elevations in the skin, 
caused by an infiltration of the deeper layers of the skin with fluid from the capil- 
lariex. 

Causes— Urticaria is more common in the spring and fall than at any other 
time of the year and is frequently seen in fat, plethoric animals or those that are 
rapidly gaining in flesh. Sudden changes in the weather or food and abrupt chilling 
of the skin may cause it. It may occur in animals having digestive troubles. Irrita- 
tion to the skin from the bites of insects will cause it. Urticaria is not attended as 
arule by any marked symptoms. 

TREATMENT — This consists in giving a cathartic of powdered aloes or Glauber's salts, following 
this for a week or more with artificial Carlshad salts in the feed. 


SCRATCHES ON THE HORSE 
(Cracked Heel) 
This is an eezema of the flexor surfaces of the limbs; its most common seat is 
the back part of the pasterns, in the hollow of the heel. 
Causes — The causes are overfeeding, dirty stables, irritation from urine, 
manure, wind, dust, cold, snow, and freezing mud. Any condition leading to the 
filling of the limbs may cause it. 


Symptoms —At first the part is hot. swollen, and tender and the animal may go lame. The 
part soon becomes moist, cracks from across its surface, and the skin becomes thick and rigid. 
In some eases portions of the skin hecome gangrenous and drop off. Some animals are predis- 
posed to seratches. 

TREATMENT —The first step is, if possible, to remove the causc. In overfed animals it is well 
to give a cathartic (Glauber's salts) and fecd a laxative, easily divested dict. It is best in the ma- 
jority of cases to rest the animal. The part must be kept as clean as possible. The following 
lotion may be applied to the part twice a day: Sulphate of zinc (4 part), acctate of lead (1 part), 
water (1) parts), or, the following ointment may be uscd: Oxide of zine (1 part), vascline (8 parts); 
this may be applied once or twice a day. Cascs that do not respond to this treatment may he 
washed with a 1 to 1,000 water solution of corrosive sublimate once a day, and a flaxseed poultice 
may be applied every evening, until improvement. bevins. 
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. GREASE IN THE HORSE 

This disease affects the extremities of horses and is due to a parasitic fungus. 
One can distinguish it from scratches by the disagreeable odor, the discharge, and 
the formation of thick folds and crevices in the skin, and red, raw granulation 
(‘‘grapes”). It is generally due to filthy stables and is treated by washing the 
parts with a strong water solution of creolin or other antiseptic. When hot and 
tender a poultice may be applied. It is necessary to clean and disinfect the floors of 
the stable. 


DISEASES OF THE LOCOMOTOR ORGANS 
MUSCULAR RHEUMATISM 


Causes — This disease is more common in the horse than in any of the other 
domestic animals. Cold seems to be the exciting canse. It may be caused by cold, 
damp, chilly weather ; drafts in the stable ; cold, damp stables; damp pastures or 
yards ; sudden chilling when the animal is heated, and allowing it to stand without 
blanketing in cold weather. <A first attack always predisposes an animal to a 


second. 

Symptoms — The disease is usually local in the horse. In ruminants it may be generalized. 
The regions most commouly affected are the muscles of the shoulder and back. The disease may 
shift from one part to another. When generalized the animal moves about and gets up with great 
difficulty, and the affected muscles are sore and sensitive. In these cases gencral symptoms are 
present. When the rheumatism is located in the muscles of the shoulder the limbs are not moved 
freely, there is a tendency to step short with the lame member and to drag the toe. When the 
muscles of the back are affected there is great difficulty in getting up and down and cattle fre- 
quently take the recumbent position. In ruminants it is usually complicated with the articular 
form. In localized rheumatism the prognosis is favorable. In order to prevent its recurrence the 
exciting causes must be removed. 

TREATMENT — When the disease is localized the principal treatment is rubbing the part for 
several minutes with the hand every day and the application of some mild liniment. The follow- 
ing liniment may be used: Spirits of camphor (10 parts), turpentine (2 parts). The following 
mixture may be used internally : Salicylate of soda (2 ounces), fluid extract of gentiau (1 ounce), 
and water (enough to make an 8-ounce mixture); half an ouuce can be given three times a day to 
horses and cattle. A febrifuge should also be given in the generalized form. Warm, comfortable 
quarters must be provided and the animal should not be driven or worked until the lameness is 


gone. 7 
ARTICULAR RHEUMATISM 


Catses—Cold and dampness seem to be the predisposing factors in this as well 
as in muscular rheumatism. It is very probable that the cause is of an infectious 
nature. 
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Symptoms — Articular rhenmatism is a common form in cattle. It appears very abruptly 
and is accompanied by certain general symptoms. One or more of the articulations of the extrem- 
ities becomes greatly enlarged in a very short time. The animal is lame, or stiff, feverish, and in 
severe pain. Where several of the articulations are involved the disease may last for several 
months, the animal becoming badly emaciated. Sometimes the lameness disappears, but the 
enlargement is permanent. The prognosis is very unfavorable. 

TREATMENT — This is similar to that used in the muscular form. Blisters may be applied to 
the enlarged joints. 

AZOTURIA 
(Monday Morning Disease) 


Azoturia occurs solely in solipeds and is especially common at certain seasons of 
the year. Plethoric horses and mules seem to be predisposed to it. In work ani- 
mals it usually follows a short rest. It rarely occurs when the animal is running 
in the pasture or while standing in the stall. 

Causes — Some investigators attribute the disease to irritation of the muscles 
from cold, and classify it among rheumatismal diseases. The cause advanced by 
most American veterinarians is an excess of proteid matter in the system, due to 
feeding the animal a strong ration during rest following a period of regular work. 
When suddenly put to work, this material, along with poisonous substances from 
the portal circulation, is thrown onto the system. 


Symptoms — When the animal is put to work it is usually full of life; suddenly it begins 
to lag, goes lame, usually in the hind limbs, trembles, breaks out in a sweat, looks around toward 
the flanks, staggers, knuckles over in the hind pasterns, and may fall down and be unable to get 
up. The expression is anxious and the animal shows evidence of suffering severe pain. The 
symptoms may become manifest when the horse is first led out of his stall, or when first turued 
in the pasture. The muscles of the fore quarters are sometimes affected, but it is usually the 
heavy muscles of the hind quarters that are involved. The respirations and pulse are quickened 
and the affected muscles are hard, sensitive, and swollen. If the animal goes down it may be 
quite restless and have spasms. The urine is dark or coffee-colored. In most cases it is necessary 
to remove the urine, as'the animal is unable to pass it. The paralytic symptoms may continue for 
several days and the animal be quite violent. In this class of cases the prognosis is not favorable. 
Jn the mild form, paralytic symptoms are not manifested and recovery takes place in a very short 
time. Atrophy of the affected muscles may follow. One attack predisposes the animal to a second. 

TREATMENT — The curative treatment of azoturia is frequently unsatisfactory. The pre- 
veutive treatment will give better results than the mediciual. At the seasons of the year when 
the animal is being worked steadily, if rested, the ration must be reduccd. Horses should have 
access to plenty of salt and be watered regularly. As soon as the first symptoms of the disease 
become manifest, we must stop working the animal, blanket it if necessary, and allow it to stand 
until it is in fit condition to go to the stahle. This precaution will often prevent the disease 
from becoming serious. Plenty of bedding and a good box stall are best for the sick aztimal, 
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especially if unable to get up. If the urine has not been passed it must be removed, and if the 
horse is violent it should be given a sedative ; fluid extract of gelsemium (2 to 4 drams) may be 
given every few hours if necessary. Nitrate of potassium (4 ounce) may be given ina ball or in 
the drinking water three times a day. The animal should be encouraged to drink plenty of water. 
To physic it, raw linseed oil may be given. If the horse will eat, it must be fed nothing but bran 
mashes for a few days The paralytic symptoms must be combated with tincture nux vomica 
(2 drams) three times a day, or strychnine, given hypodermically. Unless the patient can stand 
fairly well, it is useless to keep it in slings. We must make the patient as comfortable as possible, 
keep the hed dry and turn it over two or three times a day. Azoturia patients often require very 
careful nursing. 
FOUNDER 


(Laminitis) 


Laminitis is an inflammation of the sensitive and very vascular lamin of the 
foot. This structure lies within the horny walls of the foot; when the laminz 
become inflamed the walls do not yield to the swelling and, hence, cause severe 
pressure on these very sensitive tissues. 

Causes — Laminitis may be due to various causes. The most common are: 
Overfeeding, feeding grain und allowing the horse to drink large quantities of 
water when in an overheated condition; heavy foods as wheat, rye, etc., especially 
if animal is not accustomed toit; chilling of the body by cold winds ; overexertion, 
and exhaustion. Laminitis may be associated with other diseases, as colic, influenza, 
rheumatism, or pneumonia. 


Symptoms— The disease appears suddenly, usually in the front feet, rarely in all four feet. 
The pain is generally severe and the animal will try to avoid throwing weight on the affected 
feet. To avoid doing this, the front limbs are thrust well forward, moved very rapidly, and the 
hind limbs placed well under the body and most of the weight thrown on them. The animal may 
refuse to stand on his feet at all, or frequently they remain standing nearly all the time in order 
to avoid the pain caused by lying down and getting up again. The general symptoms are rapid, 
hard pulse, accelerated respirations, high body temperature and loss of appetite. The affected feet 
are hot, dry, and very sensitive to pressure. In mild cases the sensitive condition of the feet and 
the peculiarity of the gait, which is especially noticed when the animal is first moved or when 
turned, are about the only symptoms manifested. With the proper attention the disease usually 
terminates favorably in from four days to aweek. When the inflammation becomes chronic, which 
it sometimes does, changes may occur in the shape and in the nutrition to the foot and the animal 
goes lame. One attack of laminitis will predispose the animal to a second. 

TREATMENT — The preventive treatment consists in avoiding conditions that may cause the 
disease. Jf the horse should become affected, it must have a comfortable stall, free from drafts, 
and deeply bedded with straw. In cold weather the body should be covered with heavy blankets; 
in warm weather a light stahle blanket is sufficient; the stall should be darkened, the animal 
protected from flies, and kept as quiet as possible. It is best to remove the shoes. Large flaxseed 
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poultices may be applicd to the feet and renewed once or twice a day. Nitrate of potassium may 
be given in from 2 to 4 ounce doses tbree times a day in a ball or drench. Ilot or cold water 
fomentations are sometimes preferred to poultices ; if used they must be kept up continually until 
the inflammation subsides. In mild cases, standing the animal ina running stream will stop the 
inflammation. When convalescence begins the shoes should be replaced. Iodide of potassium (in 
dram or 2-dram dose’) in the feed is useful in this stage. A light diet should be given, a blister 
applied to the coronet, and in a few days the animal may be turned out to pasture. In chronic 
cases the feet may need careful attention. In shoeing it is best to raise the heel and slightly shorten 
the toe. 


INFECTIOUS DISEASES OF DOMESTIC ANIMALS 


STRANGLES 
(Colé Distemper) 

Strangles is un acute infectious disease associated with a catarrhal condition 
of the air passages and suppuration of the lymphatic glands in the regiou of the 
throat. It is most common in young horses, as one attack confers considerable 
immunity for the future. 

Causes — The specific cause is a germ, the infection taking place by bringing 
a susceptible animal in contact with the diseased one, or allowing it to run in the 
same pasture or stable. When the disease is once introduced into a stable of horses, 
it will affect every susceptible auimal. The predisposing causes are cold and sudden 
chunges in the weather ; for this reason the disease is more common during the cold, 
changeable seasons than at any other time in the year. The period of incubation 
(the time butween the exposure and the development of the first symptoms) is from 
four to eight days. 

Syimptoms-— At the beginning of the attack the body temperature is elevated several 
degrees and the appetite is partially lost. The respirations and pulse may be accelerated and the 
animal appears quite stupid. The nasal mucous membranes are at first red and dry ; the animal 
sneezes and frequently coughs. The secretory stage soon begins, the secretions are first watery, 
but become heavy, purulent, and abundant, especially in young horses, The glands 1 the region 
of the jaw become hot, swollen, and painful; the animal may be unable to cat and the respirations 
are difficult. In a few days the abscesses that form wil} break, sometimes on the inside of tbe 
throat, and the symptoms may then become easier and the temperature fall to about normal. If 
other abscesses form the temperature may again rise. The disease may be iecompanied by an 
eruption of nodules or vesicles on the skin. In old horses the symptoms are generally mild. In 
severe cases abscesses may form in different parts of the body and the animal becomes weak and 
emaciated and finally dies. 

TREATMENT — The disease will run a definite course and can not be abated. A comfortahle 
stall, nourishing fecd, and good care constitute the principal part of the treatment, When the 
abscesses mature they must be opened and the cavity washed out with some antiseptic solution, 
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Steaming the animal will modify the inflammation of the mucous membranes. If the abscesses 
are tardy in forming or the glands remain thickeucd, a blistering ointment (powdered cantharides 
1 part, vaseline 8 parts) may be applicd to the region. If necessary, bitter tonics may be admin- 
istered, or artificial Carlsbad salts given in the feed. We should avoid exposing susceptible 
animals to the disease. 

INFLUENZA. 


(Pink-eye, Catarrhal Fever) 
INFLUENZA IN TITE HORSE 


This is a well-known infectious disease of the horse, and generally rages as an 
epidemic in certain years. One of the most serious epidemics in this country was 
in the early part of the 70’s, when the disease received the name of ‘‘ pink-eye.” 
The last epidemic in this conntry was in 1900. The disease is present at all times 
in the horse centers of the country. 

Causes — The cause of the disease is a specific one, but the exact nature of 
the germ is not known. When an epidemic appears in a country it is first present 
in the large cities, whence it is scattered to the outlying districts. The germs are 
present in the breath, nasal secretions, and the excreta. Close proximity to an 
affected animal is not necessary in spreading the disease, as it may be carried by 
the harness, blankets, etc., or by the air. The predisposing causes are cold, 
exposure, and changes in climate. The interval between exposure to the disease 
and its development is from four days to a week. 


Symptoms — At the beginning of the disease the temperature is high, the appetite is partially 
or entirely lost and the animal] is greatly depressed. The horse holds his head down and acts 
sleepy. In different epidemics certain organs are more likely to be involved thau others, so that 
the symptoms may differ. The respiratory mucous membranes are generally affected by a catarrhal 
inflammation, the respirations are quickened, and the animal coughs. The submaxillary glands 
may become swollen and the influenza be complicated by a pneumonia, pleurisy, or bronchitis. 
The eyes are frequently affected, the lids are swollen, hot, and painful and are kept closed. The 
secretions are at first watery, but may become purulent and the cornea and deeper tissues of the 
eye become inflamed. The digestive tract is commonly affected, the animal yawns, the liuing 
membrane of the mouth is hot and dry. At the beginning colicky pains are sometimes present. 
The animal is sometimes constipated or may have a diarrhea.. The legs and sheath usually become 
swollen or filled, this disappearing when the animal begins to improve. Complications frequently 
occur in influenza. The death rate is higher at the beginning of an epidemic than at the close. 
But a small proportion of the cases will prove fatal. 

TREATMENT — When the disease is present in a locality we should avoid exposing susceptible 
animals to it. Horses that are bought in the market should be kept apart from the other horses 
for a week or two. When influenza is present in a stable the stalls, mangers, floors, and walls 
should be cleaned and disinfected. The treatment required for sick animals is largely good 
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nursing and care. A comfortable, clean, and well ventilated stall should be provided and the 
animal fed a laxative and easily digested diet. If the eyes are affected the stall must he darkened 
and the following lotion injected into the eye. Zinc sulphate (8 grains), boric acid (12 grains), 
and distilled water (2 ounces). In most cases this is all the treatment required. If the stable is 
cold the horse must be well blanketed and bandages rolled on the limbs as high as the knees. 
In the catarrhal form inhalation of steam is very heneficial. Stimulants are indicated when the 
animal is greatly depressed. We may be able, by careful nursing at the beginning, to shorten 
the course of the disease. Colicky symptoms can he treated with tincture of opium (from 2 to 
4 drams in a little linseed oil every three or four hours). If the horse is constipated a cathartic of 
linseed oi] (1 pint) can be given. Complications are common even in mild cases. 


INFLUENZA IN CATTLE 


This disease resembles influenza in the horse and is apparently due to a specific 
cause. It generally occurs during the cold, changeable seasons and in cattle that 
are not provided with proper shelter. It usually affects several cattle in the herd 
and in a considerable proportion of cases proves fatal. 

Symptoms — The respiratory passages are primarily affected. At the beginning the tem- 
perature is high, the animal is depressed and ceases to eat or ruminate. In milch cows there 
is a falling off in the milk. We may frequently hear the animal grinding its teeth. Complica- 
tions are common and if the disease continues for several weeks the animal becomes weak and 
emaciated. It may terminate fatally in a few days by becoming complicated with cougestion of 
the brain. 

TREATMENT — Prevention is the principal treatment and consists in providing good quarters 
for the herd and isolating the sick animals. Inhalations of steam are useful in helping to allay the 
inflammation in the respiratory membranes. Mild liniments should be applied to the throat. The 
following mixture may be given: Tincture of aconite (4 ounce), tincture of belladonna (4 ounces), 
and water (enough to make an 8-ounce mixture), half an ounce may be given three times a day. 
When the animal becomes weak, stimulants may be given. 


LOCKJAW 
( Tetanus ) 


This is an infections disease and is caused by a small club-shaped germ. This 
organism is very common in some localities and is present in the soil, dust, and 
stable litter. This disease occurs in all domestic animals excepting the dog, and 
is more common in warm than in cold countries. 

Causes—The disease is due to the germs entering the body by way of a 
wound, generally a punctured wound, as the conditions here are very favorable for 
its development. In some cases the wound is so small that it is not noticed and 
the symptoms may manifest themselves after the wound has healed. Infection 
may take place through some wound in the mucous membrane lining the digestive 
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tract. It may follow a surgical operation. he period of ineubation varies from 
a few days to a few weeks. 


Symptoms — The first symptom observed is a stiffness of the muscles. Those of the neck, 
back, and loins are affected at first, and when pressed on with the fiugers feel hard and rigid. In 
breathing the ribs show less movemeut than normal, the head is held higher than usual and the 
ears are stiff or pricked, the nostrils dilated, the lips rigid or drawn hack, the eyes retracted, and 
the third eyelid protrudes over a portiou of it. The tail is slightly elevated. In most cases the 
muscles of mastication aud swallowiug are involved and the animal is unable to open its mouth 
and swallows with difficulty. It is usually very nervous and sensitive to noises. The gait is stiff 
and it stands with the limbs spread out soas to increase the base of support. Constipation usually 
occurs and the abdomen is tucked up. When the disease is about to terminate fatally the animal 
falls down, the pulse is quick and small, it breathes with difficulty, sweats profusely, the body 
temperature may be elevated, it struggles and has spasms. The disease may take on a subacute 
form with the symptoms mild. When the diet is uot looked after carefully colic may occur as a 
complication. When recovery begins the muscles gradually relax. The course of the disease 
will vary. In the acute form it may terminate fatally iu from one to tliree days. In the subacute 
form it may last several weeks. In sheep the disease is very acute. 

TREATMENT — The preventive treatment cousists in the careful disinfection of wounds, 
especially punctured wounds, and observiug the proper antiseptic precautions in the various sur- 
gical operations. In countries where tetanus is a common disease as a result of wounds, tetanus 
antitoxine should be used as a preventive. The sick animal should have a comfortable box stall 
where it may be least annoyed by the noises about the stable. If the animal can eat, easily 
digested food should be given and but little roughage allowed. If the jaws are set, gruels can 
sometimes be given. A fresh pail of water must be left in the stall. We must avoid, so far as 
possible, annoying the animal with drenches. One may give bromide of potassium (1 dram every 
three or four hours), or chloral hydrate (2 drams every three hours) in the drinking water or feed. 
Fluid extract of gelsemium or cannabis indica may be given in half ounce doses three times a day. 
Hypodermic injections of a water solution of carbolic acid may also be used. Tetanus antitoxine 
is sometimes used as a curative agent. 


BLOOD POISONING 
(Pyemia and Septicemia) 


In surgery, simple septiczemia and pysemia are called blood poisoning. This 
is an infectious disease and may be due to several different kinds of organisms 
that gain entrance to the system by way of an extensive or badly cared for wound. 
The germs of pyemia may, if conditions are favorable, give rise to abscesses in 
different parts of the body. In septicemia the pathological symptoms may be 
due to the poisons elaborated by the germs. In most cases the two diseases exist 
together. 


Symptoms -— The body temperature is bigh, the animal acts stupid and sleepy aud does 
23 ; 
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not eat. The pulse may be small and weak. Marked nervous disturbances may be present. The 
local lesions are extensive doughy swellings and the wound may slough considerably and have a 
characteristic disagreeable, swectish odor. If the injury is on the extremities the animal is very 
lame. The blood is thin, coagulates imperfectly and changes in color. Toward the latter stage 
of the disease the swelling may disappear quite rapidly. Fatalities are much more frequent some 
years than others. 

TreatmENT— Preventive treatment consists in thoroughly cleansing and disinfecting all 
wounds and, if necessary (if the hottom of the wound is lower than its mouth), making an opening 
at the lowest point in order that the secretions from the cut surfaces may have an opportunity to 
escape. It is usually best not to close extensive lacerated wounds with sutures. Salicylate of 
soda or quinine may he given (in 1 or 2-dram doses) three times a day. Calomel may he given (in 
dram doses) once a day. 


BLACK LEG 
(Symptomatic Anthrax) 


This is a rapidly fatal, infectious disease of young cattle, and is characterized 
by external swellings that give a crackling sound when pressed on with the fingers. 
The most common age at which young cattle are affected is around six months. 
Cattle are seldom affected after they reach the age of four years. One attack 
confers immunity to the animal. 


Cause — Black leg is caused by a specific germ, rod-shaped and called a 
bacillus. It has the power of forming spores which euable it to withstand any 
ordinary condition, and therefore prolong the life of the germ. It is especially 
common on lowlands or in seasons that are warm and moist. When the disease 
once develops among the cattle grazing in «a pasture it is apt to again develop in 
following years if the season is a favorable one. The germ enters the body by way 
of a wound in the skin or the mucous membrane of the mouth or intestines. The 
period of incubation for this disease is from one to five days. 


Syinptomis — The disease runs a very short course and is attended by a very high mor- 
tality. The fever is high, there is a loss of appetite, the animal becomes stupid, and exhaustion 
rapidly follows. Swellings may develop on different parts of the body, Their outline is very 
distinct and the swelling seldom goes helow the knee or hock. The anima) is lame in the affected 
quarter. At first these swellings are very sensitive, but become cold, insensitive, and gangrenous 
toward their centers, and when cut into are dark colured and contain gas. The blood is black, 
tarry, and slow to coagulate readily. 

TrEATMENT— Mciicinal treatment is of little benefit. Prevention is the only satisfactory 
treatment. In localities where the discasc is common, the black leg vaccine should be used on all 
the younger animals cach year. Wheu this is praeticed, the loss is insignificant. Dead animals 
should be burned, or buried so deeply with unslaked lime that there will be no chance of infec- 
tion from the cadaver. 
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ANTHRAX 
(Charbon) 


This is an infectious disease that, no doubt, has existed for many centuries and 
is very widely distributed. It may occur in any part of this country, but it is only 
in the southern section of the United States (lower Mississippi Valley) that it occurs 
from year to year. The disease is more apt to occur in sheep and cattle than in 
any of the other domestic animals. 


Cause — Anthrax is caused by a rod-shaped germ which in the presence of 
oxygen forms spores. It is called the Bacillus anthracis, aud sometimes several are 
arranged together so as to form chains. The germ itself is readily destroyed, but 
the spores are highly resistant to outside conditions. The organisms gain entrance 
to the hody by the intestinal tract, the skin, and the lungs and air passages. The 
most common route is by way of the intestines, the animal becoming affected by 
eating forage grown on infected fields, the spores on the surface of the ground 
becoming attached to the grass or grain; if by way of the skin, the germ enters 
through a wound or bites of insects; if by way of the lungs, it is due to the inhala- 
tion of dust containing spores. Man may become affected by handling the carcasses 
of animals that have died from this disease. 


Symptoms— This disease may take on several forms. In the apoplectic form the symp- 
toms are acute, and the animal. 1u a short time, dies in a convulsion, from cerebral apoplexy. 
There is generally a bloody discharge from the mouth, nose, and anus. This form is common 
among sheep and cattle. In the acute form the disease lasts somewhat longer. The animal hasa 
high temperature, is restless, has convulsions, grinds the teeth, staggers, becomes insensihle, and 
dies, The respirations may be accelerated and difficult, the heart palpitates, and the animal pants 
and groans. The mucous membranes of the head become dark colored, the animal has convul- 
sions and dies from suffocation. Bloody discharges may occur from the body openings. 

In the subacute form the course of the disease is longer and the symptoms are abont the same 
as in the acute form, but more clearly marked. It may run an intermittent course and last from 
one to three days. 

The carbuncles or swellings of the skin that sometimes appear are at first hard and painful, 
but later become cold and painless. The diagnosis of the disease is hased on the symptoms, 
autopsy, and bacteriological examination. The death rate is from 70 to 100 per cent. 

TREATMENT — It is not advisable to attempt curative treatment. Preventive treatment is 
important. As soou as the disease occurs in a herd all the animals should be vaccinated with the 
anthrax vaccine. We must avoid scattering the disease over pastures and roads by dragging the 
anthrax carcasses over them. They should be burned as near the spot where they died as possible. 
If buried there is a danger of the spores working to the top of the grouud. The spot on which 
the animal lies must be thoroughly disinfected. 
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HYDROPHOBIA 
(Rabies) 

This is one of the oldest known diseases. Erroneous opiniors about the cause of 
the disease are held by some people, and by others it is not considered a specific 
disease. It does occur, however, and its true character should be better known. 
Dogs, cats, horses, cattle, sheep, goats, and pigs are the domestic animals chiefly 
affected, and man, when bitten by a rabid animal, generally a dog, may develop the 
disease. 

Causes—The specific cause of rabies is not yet known. The virus is con- 
tained in the brain, spinal cord, nerves, glands, and their secretions, and is trang- 
mitted by the bite of a rabid animal. The time that may elapse from the bite 
to the development of the disease varies in the different species of animals. It 
may vary from seven days to one year, but the usual time is from twenty to seventy 


days. 

Symptoms— Rabies occurs in two forms, the dumb and the furious. The furious form is 
the more common. The symptoms differ somewhat in the different species. 

In the dog the symptoms are divided into three stages: melancholy, rabid or violent, and para- 
lytic. The first stage lasts from twelve to forty-eight hours, the bchavior of the animal is altered, 
it becomes swollen, irritable, and nervous. Sometimes it is quite friendly. It may have a 
tendency to gnaw or swallow indigestible objects. Frequently the bite seems to itch and it will 
bite and lick it. Slight difficulty in swallowing, labored respirations, fever and constipation are 
sometimes noticed. The second stage may last four days. The violent or rabid symptoms are 
manifested, and the dog will leave home and take long journeys. It may move quite rapidly and 
generally does not return home. It acts strangely and shows an inclination to bite, snapping at 
persons, animals, and imaginary objects, and biting sticks or anything held toward it. The bark 
is peculiar, the appetite is lost. and the patient very rapidly becomes emaciated. In the third, or 
paralytic stage the dog is usually greatly emaciated and disfigured. The lower jaw drops, the 
tongue is lolled, and the eyes are sunken and glassy. Paralysis of the hind parts may be present. 
Death takes place in a short time. 

In the dumb form the first two stages are alsent and the paralytic one predominates. Death 
occurs in a few days, usually during a convulsion. 

In the horse the symptoms come on quite rapidly and the course of the disease is short. Some 
animals become aggressive, and lacerate and mutilate their bodies. They are nervous and look 
abont as if attracted by. strange sounds. The bite is often the seat of an intense itching. The 
efforts to bite and kick are well directed and the animal may at times try to drink or eat. The 
dumb form may occur in the horse. 

Cattle butt with the horns and sometimes show a tendency to bite. They bellow more than 
usual and the sexual desire is increased. They are not very aggressive. The course is longer than 
in the horse. Finally the paralytic symptoms manifest themselves and the animal frequently falls 
down and is unable to rise for a few minutes. Patient usually becomes greatly emaciated. 
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Pigs are restless, squeal, dig up the litter, and exhibit a desire to bite. Other symptoms are 
about the same as those already given. 

The diagnosis is determined by the character of the symptoms shown by the affected animals 
and the inoculation of susceptible animals (rabbits, usually) with a portion of the spinal cord of 
the dead animal. 

The disease is incurable aud the affected animals should be destroyed. When rabies appears 
in a neighborhood all the dogs iu tbat section should he tied up until all danger is over. In the 
buman patient the disease is amenable to the Pasteur system of treatment. Madstones are con- 
demned as worthless, in so far as any curative effects are concerned, by all medical authorities. 


GLANDERS 
(Farcy) 

Glanders of the horse has been known since ancient time and has long been 
regarded as a contagious disease. It is present in all parts of the United States, 
but has grown less common within recent years. All solipeds aresusceptible. Men, 
when exposed to infection, may contract the disease. 


Cause — The specific cause of glanders, Bacillus mallet, was not known until 
1882. The germs are present in the secretions from the nostrils and the ulcers 
that may be present on different parts of the body. These discharges may become 
deposited upon the feed troughs, mangers, stalls, harness, buckets, watering troughs, 
and feed. It may be conveyed in this way to other animals or by direct contact. 
Frequently, however, the healthy animals escnpe infection for months. It is usually 
the diseased animal’s mate or the one that stands in an adjoining stall that is first 
affected. Catarrhal diseases predispose horses to glanders, as the normal resistance 
of the mucous membranes is thereby in part overcome. The most common route by 
which the germs enter the body is by way of the respiratory tract. The germs may 
enter the body by inoculation through a wound in the skin, or through the digestive 
tract. 

Symptoms — There are two forms of the disease, the chronic and the acute. Acute glanders 
rapidly ends in death. The chronic form develops slowly, may last for years, and sometimes 
becomes acute. This is the more common type. The most frequent seat of the disease is in the 
respiratory organs, lymph glands, and skin. The early-stage of the disease usually escapes notice. 
The first symptom is a nasal discharge of a dirty-white color from one nostril or from both. This 
is usually small at first, and sometimes intermittent, but becomes quite abundant. The discharge 
is very sticky, and adheres to the hair and skin. Nodules and ulcers appear on the nasal mem- 
brane. These may be high up and escape observation. The ulcers are very characteristic, are 
angry looking, with ragged raised margins and, when they heal, leave a puckered scar. The sub- 
maxillary glands are enlarged and, at first, more or less bard and painful, but they become nodular 
and adhere to the jaw or skin, Nodules and ulcers, known as ‘‘farcy buds,” may form on the 
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skin, usually on the hind limbs and under part of the abdomen ; the lymphatic vessels are swollen 
and hard. The animal loses flesh rapidly, does not stand hard work, and the limbs usually swell. 
When the disease is acute, the animal has a fever, is stupid, does not eat, and may have a diarrhea. 
In this form the lymphatic glands suppurate, and the animal becomes emaciated. Mules usually 
have the acute form of the disease. 

In the chronic form it is sometimes difficult to diagnose the disease. The ulcers on the nasal 
mucous membrane and elsewhere are very characteristic and, when present, enable one to form a 
diagnosis. A bacteriological examination of the nasal discharge also may be made. Mallein, 
a product of the germ when grown artificially, is a help in diagnosing obscure cases. When 
injected beneath the skin of a suspected animal, it causes a rise in temperature and a hot, charac- 
teristic swelling at the point of injection. 

TREATMENT — Curative treatment is not to be recommended. The protective treatment is to 
stamp out the disease wherever found by killing all affected animals and disinfecting the stables, 
harness, or anything else that has been used around the affected animals. 


TUBERCULOSIS 
(Consumption) 


Tuberculosis is a very widespread disease and is of great concern to the stock- 
man. Cattle are by far the most susceptible to the disease. Pigs, sheep, and 
horses are only occasionally affected. The disease exists in all parts of the United 
States, but is more common in the Eastern States than in any other section. In 
European countries and in Canada a larger proportion of the cattle are affected 
than in this country. Tubercnlosis has been known to exist in cattle for centuries, 
laws restricting the use of the flesh of such animals for food having been included 
in the Jewish code. It was not until 1882 that Koch discovered the germ that 
causes the disease. 

Causes — The specific cause of the disease is the Bacillus tuberculosis, 
Unsanitary conditions favor the spread of the disease in a herd, so that we would 
expect to find fewer animuls affected where these sanitary conditions are perfect or 
nearly so. Animals having a low resisting power are predisposed to it. This is 
noticed in the different breeds of dairy cattle. Infection takes place by healthy 
animals herding or stabling with diseased ones, and frequently the disease is intro- 
duced by the purchase of a single diseased animal. he tubercle bacillus may 
enter the body by four different routes: By way of the respiratory tract, the diges- 
tive tract, or the genital passages and through a wonnd in the skin. The most 
common modes of infection are by inhalation and taking the germs in with the 
food. The disease is frequently transmitted to the calves through the milk of 
tuberculous cows. In adults infection probably takes place by their licking each 
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other, by taking in the germs with the food and water, and by inhalation of dust 
containing the dried virus. In pigs infection is due to drinking the milk of tuber- 
cnlous cattle. 


Symptoms — Tuberculosis usually runs a chronic course lasting for years and frequently 
without visible symptoms. At other times it takes on the acute form, the symptoms are marked, 
and death may occur in a few months or weeks. The symptoms vary with the different organs 
that are affected and the species of animal. Iu advanced pulmonary tubcrculosis there is a 
short, dry cough, especially noticeable when the auimal moves around, and when it drinks: the 
respirations are quickened aud the mouth is sometimes held partly opeu ; chronic indigestion may 
be manifested, the appetite decreases, the coat is rough, the eyes sunken, and the animal is weak 
and emaciated. By auscultatiug oue gets no sonnds over the solidified areas of lung tissue. If 
we hear a decided blow we suspect a cavity. Friction sounds are frequently heard. If the lym- 
phatic glands are affected we may find enlargements under the throat and at various points undcr 
the skin. If the udder is affected there is a gradual cnlargement and hardening of the quarters. 
but this condition is not painful. Abscesses may form and discharge through the teats or break on 
the outside. If there is tuberculosis of the genital organs of the cow she will come in heat more 
frequently, will not become pregnant so readily, and in some iustances will be sterile. Abortion 
may be common iu a dairy herd having tuberculosis. There may be some nasal discbarge in 
tuberculous cattle. In cold weather they may cbill after drinking cold water; in hot weather, 
when moved about, they may pant. Usually they become very thin, the neck becoming wedge- 
shaped and clean-cut and the space back of the shoulders depressed. Cattle frequently maintain a 
good appetite and stay iu good flesh if well cared for. The extent to which the disease may 
progress without producing more profound symptoms {s astonishing. 

During the first stages, the disease can not be detected by a physical examination. Certain 
symptoms may be manifested, but they are like those seen in other diseases. Iu the latter stages 
of the disease we can express an opinion with some certainty. A physical diagnosis then must be 
based upon a number of definite symptoms and a general history of the disease. 

The most certain and only practical method of diagnosing is by the application of the tuber- 
culin test. Tuberculin is a product of the tubercle bacillus and is obtained hy growing the germ 
on bouillon. When this is injected into the tissue beneath the skin in tuberculous animals it causes 
a characteristic rise in temperature. Tuberculin is germ-free and can not produce tuberculosis. 

The post-mortem lesions are very characteristic. Seattered through the diseased tissues are 
the tubercles, which may vary in size from that of a niustard seed to that of a grape, and when cut 
into usually contain soft, yellow, cheesy matter. When several of these nodules are close together 
they may unite, break dowu and form abscesses. Sometimes the tubercles contain a gray pus, or 
if of long standing become infiltrated with lime salts and are gritty. Masses of tuberculous 
material weighing many pounds may be found in the lungs and liver of advanced cases. No tissue 
of the body is exempt from tbe disease. 

SUPPRESSION OF TUBERCULOSIS AMONG CATTLE— In foreign countries, since the application 
of the tuberculin test, tuberculosis has been found to be more widespread than one would formerly 
have believed. In wel! kept berds it may appear as an innocent disease at first, but it ix sure in the 
end to cause serious financial losses, as well as a continual menace to public health. The greatest 
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loss falls on the farmer and stock raiser, but until these classes become educated to this fact they 
presumably will continue to take no interest in the suppression of the disease. Sick or suspected 
animals should be isolated or slaughtered; stables should be disinfected and kept as sanitary as 
possible. The milk of diseased animals should not be fed unless it is boiled; only those cattle that 
have been proved by the tuberculin test to be free from tuberculosis should be retained on the 
farm. 


HOG CHOLERA AND SWINE PLAGUE 
Hog cholera is not an old discase in the sense of having been known and 
described for a long time, as have glanders and anthrax, nor is it a new disease, as 
outbreaks occurred as long ago as 1833-1840 in the Middle and Southern States. 
Swine plague was not recognized as a separate disease until about 1890. The total 
loss to the swine industry from the two diseases has been enormous. 


Causes— There is a specific germ for each disease. Hog cholera is caused by 
the bacillus of hog cholera, and swine plague by the bacillus of swine plague. The 
two germs differ in size, shape, activity, method of growth, resistance to outside 
conditions, and their effect on the body. The hog cholera germ is larger, more 
active, and is better able to resist outside conditions than the swine plague germ. 
When a hog is inoculated with cholera germs the intestines are affected ; if inocu- 
lated with swine plague the lungs are affected. There are other differences one might 
mention, bnt these are sufficient to satisfy the general reader. Swine plague germs 
are widely distributed, but are not harmful unless their virulence is increased or 
the resistance of the animal diminished by certain conditions. The germ may 
become virulent, if conditions are favorable, spreading to other farms the same as 
the germ of hog cholera. This latter organism is not usually present and must be 
introduced from diseased herds. There are secondary or predisposing causes that 
are of great importance. 

Injudicious management and unsanitary conditions are factors of the same 
importance here as in some of the other infections diseases. Among the agents 
which may carry the germs are streams, wind, birds, dogs, persons walking from 
one farm to another, buying hogs from infected cars, and exhibiting at fairs. 
The time that elapses between the infection ot the herd and the appearance of the 
first symptoms of the disease varies from four to twenty days. In hog cholera the 
virus is taken into the system with the food, by inhaling it along with the air and 
dust, and sometimes through the surface of a fresh wound. The swine plague virus 
is generally inhaled along with the air. 


Symptoms — Cholera assumes several different forms and, therefore, one is frequently 
unable to recognize any specific set of symptoms. In the acute form the course is rapid ; running 
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from a few hours to two or three days; in the subacute form the course is from three days to a 
week, and in the chronic form from a week to a month or longer. The symptoms as here 
described are for the more common cases, that live from three to seven days. About the first 
symptom to be observed is a gencral droopy condition; the eyes are more or less closed and 
dimmed, the ears drop more than usual, there is a certain amount of sluggishness, and, although 
the hog eats, it is not with the greediness that is customary. The appetite hccomes depraved and 
the animal will eat clay, earthy substances, and the droppings from other hogs or from chickens. 
The hog lies about more than usual, hiding in feuce corners, under litter, and in out-of-the-way 
places. If he should have access to a manure pile, that will be a favorite place. During the hot 
days he. will prefer to lie in the scorching sun rather than in the shade. At first he will respond 
to calling for feed, but later he will not get up unless urged to do so. During the progress of the 
disease and sometimes from the very beginning, there will be pronounced rheumatic symptoms. 
The hog will be lame first in one leg and then in another. The back will be arched. Diarrhea 
usually makes its appearance with the onset and is almost always present at some time during the 
course of the disease. The discharge at first is thinner than normal, but very rapidly becomes 
tarry and has a characteristic odor Constipation may occur and is almost sure to be present in 
those animals that eat earth. Vomiting is also present. There is rapid emaciation. The fever 
is high and the breathing rapid, but not labored. 


In acute cases death oecurs so suddenly that the symptoms may not be developed. 
In the chronie type, the ears and tail swell and crack, and sometimes drop off. 
Ulcers and sores may form on various parts of the body. Portions of the skin may 
become dry and gangrenous, and crack, the hair dropping off. 


‘ 


In swine plague the cough may be the first symptom. It is noticed when the 
pig first gets up or after exercise. The breathing is short and rapid, with a jerking 
of the flanks. It soon becomes more labored, the throat swells, and the nose may 
bleed. Pressure on the ribs causes pain. The eyes are inflamed and watery, and 
constipation may be present. Swine plague is particularly common among old 
hogs. The course is usually longer than in hog cholera. Both diseases may be 
present in the same animal. 


Diagnosis — The history of the outbreak will help in making a correct diagnosis. We may be 
able to differentiate between the two diseases, hog cholera and swine plague, by noting the symp- 
toms, and by making an autopsy. In nearly all cases of cholera the post-mortem lesions are so 
characteristic that one should be able to recognize the disease. Red blotches are seen on the skin. 
The spleen may be enlarged. The intestines show inflammatory changes. Ulcers varying in 
size from that of a millet sced to that of a dime are seen in the cecum and other parts of the 
digestive tract. These ulcers are especially common in the region of the opening from the small 
intestine into the cecum (ileo-cecal valve), and are quite characteristic in appearance. The 
edges project above the surface of the membrane, the ulcer may be irregular in shape and is of 
a reddish, brownish, or yellowish color. Hemorrhagic spots may appear in the different organs 
The lymph glands are hemorrhagic, red, or enlarged. Swine plague germs may cause red patches 
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also. The primary organs affected are the lungs and a bronchitis, pneumonia, or plcurisy may 
be present. In hog cholera the lungs are not usually affected. 

TREATMENT — The preventive treatment is to admit no hogs to the gencral herd that have 
heen purchased from unknown sources, at sales, or from stockyards, or exhibited at fairs, 
without quarantining for twenty days. Keep the hogs in comparatively small pens, so that the 
disease may not be distributed over the whole farm. Separate the well from the sick and not the 
sick from the well. Give plenty of comfortable shelter and room to prevent crowding. Above 
all secure good well water, from a driven well, and allow no wallows. Give the hogs plenty of 
water to drink and withhold all feed for a few days to a weck. They will not starve. When 
beginning feed again use only sloppy food, as bran and meal mashes. Allow only small quantities 
atatime. Avoid green corn or wheat. If the bowels are constipated usc calomei to move them. 
With these attentions to care and diet, as much can be accomplished as by elaborate medicinal 
treatment. 

All litter should be kept cleaned up, all carcasses promptly burned or buried with quicklimce in 
order to limit the duration of the infection. 

It is to be hoped that somc method of prevention and cure will soon be discovered, but in the 
meantime cleanliness is the cssential. 


LUMPY JAW 
(Aectinomycosis) 

This is an infections disease and may affect cattle, horses, and swine. It is 
generally local in character, affecting the bones or soft parts of the head, but may 
involve other parts, as the lungs or intestinal tract. It is very widely distributed. 

Causes — Actinomycosis is produced by a vegetable organism of « somewhat 
higher order of life than the bacteria and called the ray-fungus. The germs grow 
in colonies and can be seen in the diseased tissues or the pus from an actinomycotic 
abscess as spherical bodies about the size of a grain of sand, yellow, white or dark 
in color. They are made up of a large number of filaments that branch out around 
a central portion like the spokes of a wheel. ‘The fungus is fonnd originally on 
plants and enters the body in various ways, supposedly, as a general thing, through 
an abrasion of the lining membrane of the mouth, or of the skin, through diseased 
teeth or ducts of glands, and by inhalation. 

Symptoms — The disease is characterized by tumors or abscesses, usually in the region of 
the jaw The tumor may involve only the softer tissues, or affect the jawbone, causing enlarge- 
ment and later honey-comhing, finally breaking down and discharging pus. When the tongue 
is affected it 1s swollen and painful, and prehension and mastication of the food are frequently 
impossible. When the larynx or pharynx is the seat of the disease, breathing and swallowing are 
difficult and painful. Actinomycosis of the lungs may present the appearance of a chronic affec- 
tion of those organs, Other. internal organs may become affected, but these cases are rare, In 
generalized cascs the usual course js slow emaciation and death, These tumors are quite common 
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in cattle, and one has little difficulty in diagnosing the disease. In doubtful cases a microscopic 
examination of the pus or of a section of the tumor may he necessary. 

TREATMENT — When the tumor is small and external, it may be dissected out or laid open and 
tincture of iodine or Lugol’s solution injected into it. From one to two drams of iodide of potas- 
sium should he given internally in the feed or drinking water every day for two or three weeks. 
One should not be sparing in the use of the drug if improvement does not follow. This treatment 
is a specific and, unless the disease is general and the animal weak, will result in a cure, In the 


large abattoirs, unless the disease is generalized, the carcass is not condemned, only the affected 
part being rejected. 


PARASITES 
PARASITES OF SOLIPEDS 


INTESTINAL WORMS OF TITE HORSE AND MULE 


Intestinal worms are generally seen in young or weak and debilitated animals. 
Horses running in pasture are frequently affected by them. The following varieties 
may be found in the intestines of the horse: 

Large Round Worm (Ascaris megalocephala)— This is a large round 
worm, yellowish white in color, and from 4 to 12 inches in length, sometimes much 
longer, and varying in thickness from that of a straw to that ofa lead pencil. They 
are rigid-looking worms, tapering toward the ends; at the anterior extremity one 
cau see three well-developed lips. They are common in the small intestines of the 
horse. 

Pin Worms (Ozyuris curvula)—These parasites are slender worms from 
1 to 2 inches in length, and partly transparent or white in color. They are very 
common parasites of the horse, and are present in the posterior part of the intestinal 
tract. They are often secn projecting from the anus or fixed to its margins. 

Varieties of the flat or tape worms may be found in the intestines, but are not 
common. Other varieties of round worms may also be present. 

Symptoms — When large numbers of round or pin worms are present in the intestines they 
may give rise to certain symptoms, such as colicky pains, itehing, unthrifty condition, constipation, 
diarrhea, and depraved appetite. In thrifty, well cared for animals they do hut little harm. Pin 
worms in particular may cause some annoyance by their irritation to the walls of the rectum or 
anus, 

TREATMENT — In poorly cared for, unthrifty animals better care and bitter tonics constitute 
part of the treatment. Injections of soapsnds will assist in removing the pin worms. 


EXTERNAL PARASITES OF THE HORSE AND MULE 


Biting Lice (Trichodectodes) — The biting louse is the most common external 
parasite of the horse. It is most troublesome during the winter, and in colts and 
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horses that are roughing it or running out in pasture. In poorly cared for, unthrifty 
animals it may do considerable harm. 

Symptoms — Animals infested with this parasite have a very rough, ragged looking coat, 
and on the neck and around the base of the tail, or wherever the lice are abundant, the hair may 
be rubbed off in their attempts to rid themselves of the annoyance. 

TREATMENT — It is very easy to rid an animal of lice. A thorough washing with a 2 per cent 
water solution of some of the coal tar products is generally sufficient. It is best, however, to repeat 
the hath in about a week. During the cold weather one must guard against the animal catching 
cold. The stalls and walls of the stable in which the animal is kept should he whitewashed or 
sprayed with an antiseptic wash in order to prevent infection. 

Sucking Louse (Hematopinus)—This is not so common a louse as the 
preceding variety. Its principal seat is at the mane and near the base of the tail. 
It gives rise to very much the same symptoms as the biting louse. The treatment 
is the same as for the former varicty. 

Mange in Horses, Texas Iteh (Sarcoptic Scabies)— Mange is not a 
common disease of the horse and occurs principally on the range. Native horses 
may become infected with this parasite by coming in contact with animals brought 
from infected herds. Itch is due to a mite that burrows into the skin forming 
galleries in which it deposits its eggs. The disease exists in both the warm and 
cold weather. The itching is greatest at night. 

Symptoms— The principal symptom at first is au intense itching, to allay which the 
animal rubs himself against posts or the sides of the stall. Little papules appear on the skin, in 
small patches at first, but gradually spread ; crusts form at the hase of the hairs and cause matting. 
The hair finally drops out and large dry patches are formed, covered with debris and crusts. Sores 
may be seen on different parts of the body, due to the animal rubbing and scraping itself in trying 
to relieve the itching. One may find the mites in the crusts on the affected parts. 

TREATMENT — Washing the infected animals with a strong solutiou of any of the coal tar 
products will destroy the parasites. About a 4 per cent watery solution is sufficient. I¢ is usually 
best to repeat the wash in ahout one or two weeks after the first application. We must take 
certain precautions against reinfecting the animals by washing the harness, stalls, mangers, and 
walls of the stable with an antiseptic wasb. 

PARASITES OF CATTLE 


INTESTINAL WORMS 


Cattle are scldom affected with intestinal parasites. Several varieties may be 
found, including varieties of tape and round worms. The large round worm, the 
ascaride, is found in calves. It is reddish white and from 5 to 10 inches in length. 
This parasite causes some irritation in the intestines and may give rise to symptoms 
of indigestion. : 
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TREATMENT — One teaspoonful of turpentine may be given in the milk for a few days. To 
large calves a tablespoonful may be given. 


Lung Worms (Verminous Bronchitis)—Verminous bronchitis in calves 
is not uncommon. It is due to a small thread-like worm, Strongylus micrurus, 
from 1} to 2 inches in length. This disease may exist as an enzodtic in a drove 
of calves. 


Symptoms — If the parasites in the bronchial tubes are not present in large numbers the 
symptoms are mild and develop slowly. The cough is broken and husky and may eome on in 
paroxysms, in one of which the animal may die. In eoughing the animal may expel mucus con- 
taining worms. The animal presents a very unthrifty appc&rance, the appetite is impaired or lost, 
the eyes are sunken, and the animal is weak and may become greatly emaciated. The disease is 
most severe during the cold weather and usually runs a long course, the ealf gradually becoming 
weaker, or it may finally become strong enough to throw off the disease. In poorly cared for 
animals the prognosis is unfavorable. 

TREATMENT — Infection takes place by the calves running ou infected pastures, especially 
during the spring and early summer. We must keep the diseased calves separate from the healthy 
ones and avoid turning the latter into infected stables or pastures. The luvgs of animals dying 
from the disease must be destroyed and we should try to limit the infection to as few pastures as 
possible. The principal treatment for sick animals is summed up in good quarters, good care, and 
plenty of nourishing food. Bitter tonics may be given if necessary. 


EXTERNAL PARASITES OF CATTLE 


Long and Short Nosed Cattle Lice—These are the two common 
varieties of lice found on cattle. By irritating the skin they impair the thriftiness 
of the animal, especially when poorly cared for. They are most noticeable in the 
winter. 

TREATMENT — Lice on cattle are hard to destroy, and if found must receive prompt and 
thorough treatment, which is the same as recommended for the horse. 

Ring Worm, Barn Itech — This is an affection of the skin caused by a 
vegetable parasite, Tinea tonsurans, and is a common skin affection among young 
cattle in the winter and spring. It is readily transmitted from one animal to 
another. 

Symptoms — Patches of the skin on the head and neck are most commonly affected. The 
skin is first slightly inflamed, vesicles may form, followed by the formation of scaly, brittle crusts. 
The affected areas are gray in color and denuded of hair. The part itches, aud the animal is 
frequently seen seratching it. In a few months the affection may disappear without any treat- 
ment. 

TREATMENT — The stables and sheds should be whitewashed or disinfected in order to destroy 
the spores scattered around hy the erusts. The affected skin areas should be washed thoroughly 
and the scales removed. Sulphur ointment may then be rubbed on the part onee a day. 
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PARASITES OF SHEEP 
PARASITES IN THE STOMACH AND INTESTINES 


Twisted Stomach Worms (Strongylus contortus) — This is a very com- 
mon parasite of sheep, found in the fourth stomach. It is a very small, thread-like 
worm about } inch in length, usually reddish in color and present in large numbers. 
This parasite is widely distributed and is especially common on low, wet pastures 
and in wet years. 

Symptoms —- The symptoms are first manifest in the lambs and it is not until early summer 
that they begin to show evidence of the disease. The animal acts dull and lags behind the flock- 
The cars drop and the animal looks unthrifty. Latcr it is affected with scours, becomes badly 
emaciated and weak, stands with arched back, and walks with stiff gait. The skin is pale and 
dropsical swellings appear under the jaw or on the neck. The usual termination is death. 

TREATMENT — The sheep usually becomes infested with stomach worms by grazing on infected 
pastures. Permanent sheep pastures are common sources of infection. The preventive treatment 
consists in changing pastures and destroying the parasites in the old sheep by administering a 
vermicide. If this is practiced the number of lambs lost from this cause will be greatly lessened. 
One shonld begin the treatmcnt carly in the disease. The cause can be determined by destroying 
a sick lamb and examining it carefully. Varions remedies are proposed. The most common 
drench is turpentine (1 punce to 16 ounces of milk, the dose being 2 to 4 onnces, repeated once a 
day for three days). Better results have been obtained with the following recipe: Coal tar creo- 
sote (1 part), water (99 parts); the dose is from 2 tu 4 ounces. It necd not be repeated as in 
the turpentine treatment. In drenching, some advantage results from keeping the sbecp in the 
standing position. 

Intestinal Parasites— Two forms of tape worm and several varieties of 
round worms are commonly found in sheep. These intestinal round worms gen- 
erally seem to cause but little harm, but no donbt they add to the unthriftiness of 
the animal when it is affected by the stomach worm. The tapeworms cause heavy 
losses in the Western States, but are seldom seen east of the Mississippi River, except 
in animals shipped in from the West. 

TREATMENT — The treatment for the stomach worm is usually sufficient to drive them out. 
If a water solution of coal tar creosote is used, the effect on the intestinal] worms will be greater if 
from 30 to 80 grains of tbymol are added to each dose after it is measured out. 

Nodular Disease — Nodular disease of sheep is caused by a very small worm 
(Gsophagostoma columbianum). In the larval stage it becomes lodged beneath the 
lining membrane of the intestines in tumors varying in size from that of a millet 
seed to that of a hazel nut. It is one of the most common intestinal parasites of 
sheep. 


Symptoms — These are not characteristic. Usually the sheep are debilitated and have 
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diarrhea, or the opposite condition, constipation, may he present. The discase is easily diagnosed 
by making a post-mortem examination. Small tumors are found in the mucous membrane of the 
intestines. The coutents of the largest are cheesy in character and of a greenish color. The 
affectiou is most noticeahle in yearling sheep while on dry feed in the winter. 

TREATMENT — The treatment is wholly preventive. It consists in avoiding, if possible, the 
pasturiug of sheep on undrained «und permanent pastures, and destroying the adult worms by 
administering a vermifuge. As soon as possible put the sheep on rye or wheat pasture, or feed 
roots. The nodules will disappear the following spring and summer. 


EXTERNAL PARASITES OF SHEEP 


The Sheep Tick (Jelophagus ovina)— This is a very common external par- 
asite of sheep. It is about + inch in length, of a reddish or gray brown color and 
easily detected if present in any number on sheep. Ticks, abundant on sheep, 
cause unthriftiness. Upon lambs the damage is greater, and if not relieved, may 
result in death. The immature form of the tick is seedlike and brown, and 
adheres to the wool or skin. 

TREATMENT— Ticks are easily destroyed by dipping. This should be done as soon after 
shearing as possible, as it is then that the ticks leave the old sheep and attack the lambs. Any of 
the coal tar preparations make cffective dips, as this parasite is easily destroyed. 

Common Scab— This disease is caused by a small animal parasite, the itch- 
mite (Psoroptes communis), These mites are small, almost white in color, and abont 
the same size as the dot over the letter 7. If scabs and wool from an infested sheep 
are placed upon a black surface and in the warm sunlight one may see the mites 
crawling about. The scab mites live on the exudations from the skin caused by 
their bites. The bite causes irritation and considerable exndation, which dries, 
forming crusts. The parasites live under the crnsts and scabs thus formed. The 
female deposits her eggs on the surface of the skin, to which they readily stick. 
Each female lays from fifteen to twenty eggs, which become mature parasites in 
about a week. This period may be longer under unfavorable conditions. 

Symptoms — The first symptom noticed is the uneasiness of the animal. The presence of 
the mite causes an intense itching, which the sheep attempts to relieve by scratching, biting, and 
rubbing itself. The fleece soon becomes ‘‘taggy,”’ owing to the loose locks of wool that have 
been pulled out of the affected areas on the back and sides of the sheep. If we examine the sur- 
face in these regions the infested spots are seen to be covered with little elevations that give the 
skin a whitish or yellowish appearance. These patches gradually increase in size, the wool drops 
out, and the skin becomes thickly covered with scales and scabs. The mites soon abandon the 
center of the scabs, which gradually heal and the disease slowly progresses on the margins of the 


spots. When badly infested the sheep becomes weak and emaciated, and if much of the fleece is 
lost the animal is unable to withstand cold weather. 
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TREATMENT — The treatment is both preventive and curative. The preventive measures 
consist in guarding against infesting the flock by quarantining all newly purchased animals unless 
satisfied that they are free from scab, The curative treatment consists in using some good dip, 
allowing the sheep to stay in the bath a sufficient time for it to soak through the crusts and destroy 
the parasites, and again dipping in about ten days in order to kill those that have hatched from 
the eggs. The tobacco dips are to be preferred. After dipping, the sheep should be put into 
fresh quarters, and the old quarters cleaned and disinfected by spraying the floors and walls with 
the dip. The old quarters should not be used again for sheep for at least six weeks. 


PARASITES OF SWINE 
INTESTINAL PARASITES 


Thorn-headed Worm (Zchinorhynchus gigas) —This is a large worm, 
from 2 to 8 inches in length. Its body is cylindrical, wrinkled, eurved, and about 
the thickness of « lead pencil. The anterior extremity is armed with a proboscis 
surrounded with several rows of hooks, It is by means of this proboscis that the 
purasite attaches itself to the walls of the intestines. The home of this parasite is 
in the small intestines but it may migrate to other parts of the alimentary tract. 


Large Round Worm (Ascaris suilla)— This worm is from 3 to 5 inehes 
in length, the body is white, smooth, and tapering toward the extremities. It isa 
very common parasite of swine and inhabits the small intestines. It may be found 
on other parts of the tract. 

Pin and Whip Worms (@sophagostoma dentatum and Trichocephalus cre- 
nutus) —'These parasites inhabit the large intestine, especially toward its anterior 
extremity. The pin worm is small, about 4 inch in length, white, straight, and 
pointed at both énds. The whip worm is very slender and hair-like at the anterior 
portion, posteriorly it is thicker. It is about 14 inehes long and white in color. 

The habits of swine are such that they are predisposed to all forms of intestinal 
parasites. In pigs these parasites are more common than in older animals. In 
unthrifty pigs they are usually present in large numbers. _ From half a dozen to a 
dozen of the thorn-headed worms may be present in one animal. The round worms 
are usually present in larger numbers, 

Symptoms — Thorn-headed worms are said to cansc loss of appetite, constipation, diarrhea, 
restlessness, emaciation, weakness of the loins, aud in young pigs convulsions and death. The 


symptoms attributed to the round worm are depraved appetite, unthriftiness, and restlessness, 
When present in large numbers they may cause obstruction of the intestinal canal. 


Trearmenr—This is the same for all varieties of intestinal worms. One teaspoonful of 
turpentine per hundred pounds of body weight may be given in the milk, This may be repeated 


PARASITES OF SWINE 357 


the following day One teaspoonful of a mixture of equal parts of powdered worm seed and areca 
nut may be mixed with a little corn meal and fed to the animal. Santonine (5 grains) and calomel 
(2 grains) may be given in the swill or feed. This dose should he repeated. 


KIDNEY WORM IN SWINE 


This worm is from to 1} inches in length, dark colored, and pointed at both 
ends. It is found principally in the tissues around the kidneys, but it may be 
found in other parts of the abdominal cavity. Swine breeders attribute a weak 
back or paralysis of the hind parts of swine to this parasite. Post-mortem exami- 
nations do not bear ont this theory, as it is seldom found in animals in this 


condition. 
BRONCHITIS IN SWINE 


The parasite causing this trouble is the Strongylus paradoxzus. It is from 3 to 
14 inches long, very slender and whitish or brown in color. It is rather a common 
parasite in pigs. The female lays a number of eggs, which may be expelled by 
coughing and undergo a part of their development outside of the animal body. 
The pig probably becomes infested by drinking surface water or rooting in the mud. 


Symptoms — The bronchial tubes may become more or less inflamed and the inflammation 
may extend to the lung tissue and cause small patches of pneumonia. In some cases a large portion 
of the lung tissue may become affected. The first symptom is a cough that may occur upon leav- 
ing the bed, after exercise, and after eating. In badly infected cases the paroxysms of coughing 
are quite severe, and the condition may be such as to be mistaken for swine plague. In most cases 
the pig is unthrifty, but is usually able to overcome the disease. 

TREATMENT — The treatment is preventive. The pigs should be removed from the infected 
pasture and should have pure water Nourishing food and good care will help the pig to overcome 


the disease. 
EXTERNAL PARASITES OF SWINE 


Hog Louse (Hematopinnus suis)—'This is the largest member of the louse 
family. The favorite points of attack are along the lower part of the neck, under 
and behind the forelegs, and on the belly. The itching is often severe, especially 
in young hogs, and may cause urticaria. 

TREATMENT — The louse is easily killed and at little expense. The method of treatment should 
depend on the number of hogs to be treated. Where the drove is small, the hogs can be driven 
into a pen and sprinkled or sprayed with a 2 per cent solution of some of the coal tar products 
or a little kerosene. If a large number are to be treated, crude petroleum, a cheaper material, 
can be used. If a dipping vat is used, an inch or two of the crude petroleum may be poured 
on the surface of the water and the pigs driven through it. The hog houses and pens must be 


cleaned or the hogs will hecome reinfested from them. 
24 
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BOT-FLIES 


The bot-fly is important because the larval form is a parasite in the different 
species of domestic animals. The bot-flies form a distinct family and are easily 
recognized both in the larval and adult stages. The body of the fly is heavy and 
usnally hairy, the head large and the eyes prominent. During the warm, bright, 
sunny days they can be seen flying around the animals and depositing their eggs or 
larvee in places whence they can readily gain access to the proper part. 

The body of the larve is segmented, thick, and fleshy. It is found in various 
parts of the body of its host—in the digestive tract, under the skin, in the sinuses 
of the head, and sometimes on the surface of the brain. 


BOT-FLY OF THE TIORSE 


This fly (Gastrophilus equi) is about ? inch in length, the body is hairy, and its 
general color brown, with black or yellowish spots. The female fly is the one gen- 
erally seen. It hovers near the horse and when ready to deposit its egg, it darts 
toward the animal and fastens the egg to the hair. These eggs are yellow and in 
horses rnnning in pasture may be so plentiful that the entire part takes on a yel- 
lowish tinge. The eggs hatch in from two to four weeks. The hatching of the 
larve is aided by the animal licking the part. At the same time the larve are 
transferred to the mouth and thence they pass to the stomach. As soon as the 
larva reaches the stomach it fixes itself on the walls of that organ, remains there 
until late the following spring, and when fully developed loosens its hold and 
passes out with the excrement. The next stage, the pupa, lasts for several weeks 
and is passed in the ground; then the pupa is transformed into the fly, ready to 
deposit its egg. 

Symptoms — Unless the ‘‘bots” are present in large numbers in the stomach, they cause 
no appreciable symptoms, It is only in old, unthrifty, poorly cared for horses or in colts running 
in the pasture that they are at all numerous. They cause injury to the horse by irritating the 
walls of the stomach and obstrncting the free passage of food; by drifting along the intestines and 
becoming attached to the walls of the rectum, they may cause great irritation. The symptoms 


shown by the horse are those seen in indigestion. Irritation to the rectum is manifested in the 
usual way. 

TREATMENT — The treatment is principally preventive. This consists in destroying the eggs 
hefore the escape of the larva by washing the infested parts with a 2 or 8 per cent water solution 
of earbolic acid, or rubbing the hair lightly with kerosene. Other methods by which the eggs 
can be destroyed are by clipping the hair from the part or scraping off the eggs with a sharp 
knife. This should be done every two wecks during the time the fly is about. Remedies for the 
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destruction of bots in the stomach should be uscd with cousiderable care. Prevention is the most 
successful method of treating them. 
There are other species of the horse bot-fly, but the one just described is the common hot-fly 


of this country. 
? BOT-FLY OF TIE OX 


This species (Hypoderma lineata) is the common bot-fly of cattle in this 
country. It resembles a honey bee in appearance, is about + inch long, and its 
general color is black. A portion of the front part of the body is covered with 
long, whitish hairs, and the upper part of the head, the thorax, and a portion of 
the abdomen, together with tho legs, are covered with brownish black hairs. The 
fly appears during the warm months of the ycar and deposits its eggs on the lower 
portions of the body and the extremities. The act of depositing the eggs causes 
a great deal of annoyance and sometiines terror to the cattle. 

Nature of the Injury and Syniptomtis — On the large rauges, during the spring and 
summer mouths, these flies annoy and excite the cattle and interfere with their fatteniug. The 
annoyance from the larvee must be greatcr than that caused by the adult fly, as the former produce 
a great amouut of inflammation in the surroundiug tissues duriug their development within the 
animal's body. The larve reach the mouth in the same mauner as iu the horse, by the auimal 
licking the part. It then penetrates through the walls of the anterior part of the alimentary tract, 
and wanders through the tissues of the body until finally it reaches a poiut bencath the skin of the 
back. Here it develops rapidly, and can be felt as a small tumor. Finally it works its way out 
through the hole that it has made in the skin, drops to the ground, and in from three to six weeks 
develops into the adult fly. Besides the damage caused by the annoyance to the animal, the Joss 
every year in the hides amounts to a very large sum. 

TREATMENT — Some of the preventive measures recommended are not practical when applied 
to cattle in eeneral, such as housing the cattle or applying substances to the surface of the body 
that will prevent the female from depositing the eggs. A letter way is to destroy the grubs either 
by closing the opeuing in the skin through which they breathe with mercurial ointment or a little 
kerosene, or by pressiug on the skin in such a way as to squeeze the “ grub” out aud destroy it. 
This may be done as early as January or as late as March. 


BOT-FLY OF THE SHEEP 


This fly (strus ovis) is greatly dreaded by sheep. It resembles an overgrown 
house fly and has a brown appearance. It is quite lazy, flying about but little. 

Symptoms — The fly makes its appearance in June or July and deposits live larve in the 
nostrils of the sheep. The larva works up the nostrils and finally reaches the sinuses of the head. 
Here it attaches itself to the lining membrane until developed. It then passes down to the nostrils, 
drops to the ground, buries itself, and in forty or fifty days becomes a mature fly. During its stay 
in the sinuses of the head it causes great annoyance tothe animal. A catarrhal inflammation of the 
membranes is generally present. Nervous symptoms may be manifested, the appetite lost, and the 
animal quite weak. Frequently the animals die. 
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TREATMENT —The most practical method of treating this disease is by using preventive 
measures. First, by providing shade in the pastures, and, second, by tarring the noses of the sheep 
every few days during the summer months to prevent the fly from depositing the larve. Valuable 
animals may be treated by trephining into the sinuses and so removing the grubs. 


WOUNDS 
CLASSIFICATION AND MODES OF HEALING 


Classes of Wounds— Whenever any part of the body is injured by a 
mechanical cause to such an extent as to cause the severing of the tissues it is called 
a wound. 

If the injury is of such a character as to cut the parts clean, as with a sharp 
knife, it is called a cut or inetsed wound. 

If the parts are severed but the edges of the wound more or less ragged or torn, 
as when cut with a barb wire, it is called a ¢orn or lacerated wound. 

If the wound be produced by some pointed object, as a nail, sharp splinter or 
fork tine, the opening small and deep, it is known as a punctured wound. 

If the object causing the injury is large and blunt and the tissues are injured 
but not torn, it is a bruise or contused wound. In the latter variety there may be 
no injury to the skin or even to the superficial tissues, but the contusion may be 
deep seated, at a point where the tissues meet with the greatest resistance from the 
bone. / 

Sometimes wounds are given special names, as gunshot or poisoned, but these 
only indicate the manner in which they were inflicted, or some special character. 
They muy also receive a special name from the region involved, as open joint. For 
all practical purposes wounds may be considered as cut or incised, torn or lacerated, 
bruised or contused, and punctured. 

Method of Healing —No matter how clean-cut a wound may be, there is 
always some destruction of tissue and the parts do not return to exactly the original 
place. In a clean-cut wound this destruction of tissue is small and the tissues 
when brought together may unite at once. Healing under such conditions is said 
to be by primary union. This form of union rarely occurs in the lower animals. 
Practically, it never occurs excepting after a surgical operation and then only when 
the greatest care has been nsed to secure cleanliness aud the exact bringing together 
of the parts. 

The common method of union is known as healing by granulation. In this case 
nature throws out small granulations between the gaping edges of a wound or over 
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its surface, and these granniations finally develop into the same kind of tissne as 
that from which they originated, grow together, and thus make the necessary 
repair. At times the weak granulations on the surface and the exudations thrown 
out may coagulate and a hard surface is formed known asa scab. Healing then takes 
place under the scab. Other methods of healing may occur, but practically all 
wounds heal by the methods just described. 

Where wounds heal by tho first method, or primary union, there is no appre- 
ciable scar, for the reason that so little new tissue has been formed. Where 
wounds heal by granulation there is a scar of greater or less magnitude, as the new 
tissue which replaces that destroyed is not the same in character as the original. 

The rapidity with which wounds heal will depend upon the kind of tissue 
injured, the amount to be replaced, the degree of motion in the part, the infection 
and irritation, and the genera] condition of the animal. In general, skin and 
muscles heal rapidly, tendons often quite slowly, cartilage poorly, and nerve tissue 
very slowly. Healing is interfered with by motion. The more nearly absolute 
rest the better the result. Healing by primary wnion is seen only when no pus is 
present; the more pus, the slower the healing process. Irritation by biting, lick- 
ing. bandages, or dirt retards rapid union. Finally, an animal in poor condition 
physically, or one kept under unfavorable conditions, can not make a rapid recovery 
from an injury. 

TREATMENT — Wounds in domestic animals may heal without attention. It is fortunate that 
such is the case, but this does not make it less desirable that one administer proper treatment and 
thus decrease the chance of a bad result or lessened value of the animal. The time to begin 
treatment is as soon after the accident as possihle, hut the method of treatment will vary accord- 
ing to the character of the wound. 

Tf there is serious hemorrhage, the first step in the treatment is to check it. Serious bleeding 
ordinarily does not occur, owing to the fact that the ends of the vessels are so injured that a clot 
quickly forms. Stockmen often become alarmed, without sufficient reason, when an animal is 
cut. It requires the loss of a very considerable quantity of hlood in the larger animals to consti- 
tute a scrious hemorrhage. For hleeding from small blood-vessels, the wound may he bathed 
with hot water (from 115° to 120° Fahr.) Cold water may be used in the same manner, hut is 
not so useful as when hot. The better method of stopping a hemorrhage is by the compress 
bandage, wherever it can he applied. A good one can be made hy cuttiug cheese-cloth into strips 
ahout 4 or 5 inches wide and 20 feet long. A pack of jute or oakum should be applied directly 
to the surface of the wound and the bandage applied over this. It may be necessary, where the 
hleeding is from a good-sized vein or artery, to bandage the part heavily, allowing the handage 
to extend some distance above and below the injury. Physiciaus and veterinarians have forceps, 
needlés, and thread for the purpose of checking hemorrhage from medium-sized and large-sized 
vessels, but they are not always available. Other methods that can be used are the actual cautery 
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and medicincs which, when applied to a cut surface, constrict the vessels. What should be 
avoided in all cases is the use of road dust, puff-balls, cobwebs, and dirty rags. These all contain 
germs which may infect the wound, retarding healing and even cansing blood poisoning. It is 
well for cvery slockman to prepare for accidents of this kind and keep on hand some clean, soft 
material that can be torn into bandages when needed. 

The cleansing of the wound is an important step in the treatment. Pure boiled water is to be 
preferred for this purpose. The hair should be clipped along the margins of the wound, the 
detached or torn shreds of skin or tissue cut off, and the wound cleansed with a 2 per cent water 
solution of carbolic acid, creolin, or any of the other antiseptics or disinfectants. If necessary, the 
parts around the injury should be washed with soap and water, and if we suspect the presence of 
a foreign body (splinters, ete.) they should be looked for and removed. If the secretions that after- 
ward form do not drain off properly, but pocket on the inside of the wound, an incision in the 
tissues should be made, lower down if possible, and proper drainage secured. A wound having a 
deep non-draining pocket on the inside may permit the escape of pus along the muscular sheath 
and cause extensive suppuration or death. 

In domestic animals healing is impeded by a bandage, and it is better to leave the wound 
uncovered. Ifa bandage is used it must be changed twice a day, a clean one being used each 
time, and the wound dressed. 

Deep and gaping wounds may be drawn together with stitches or sutures. In clean-cut wounds, 
parallel to the muscular fibers, this is indicated. In lacerated wounds, 1f the direction is across 
the muscular fibers, or if one can not control the motion in the part, stitches are apt to tear out 
and may do far more harm than good. 

In the after treatment of the wound we must resort to agents that will destroy or retard the 
growth of the germs and at the same time not irritate the tissucs. There are any number of such 
agents, but the two liquid disinfectants that are most satisfactory for general use are carbolic acid 
and creolin, Crude preparations resembling creolin are sold as sheep dips and are quite cheap. 
In general the strength of the wash for wounds should be 2 parts of the disinfectant to 98 parts 
water. The best dry antiseptic dressings are boric acid, calomel, and acetanilid. Equal parts by 
weight of boric acid and calomel makes a good dressing. The best means of applying powders to 
the surface of a wound is with a small insect-powder blower. In dressing the wound we should 
first wash it with the antiseptic wash, taking care not to injure the granulatious, and remove all the 
pus and foreign matter that may have collected on its surface. A syringe or small piece of cotton 
may be used in applying the wash. <A fresh piece of cotton should be used each time the wound is 
dressed. After cleansing it, the dry dressing may be applied. The length of time that may elapse 
between the dressings will depend on the condition of the wound. At first it may be ucecssary to 
treat it once or twice a day. Latcr, when healing begins, it will require less attention. If the 
hair and skin around the wound become sojled with the discharge, it should be washed off with 
soap and water and vaseline rubbed on the part. When a seab forms and no pus is discharged, 
cease dressing it. Sometimes, as soon as healing begins, the animal will lick and bite the part. 
If this is the case the horse must he confined in such a way that he can not get at the wound. 

In poorly cured for wounds granulations may pile up and form immense, hard, easily bleeding 
tumors. The whole limb may swell and become two or three times the natural size. Excessive or 
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unhealthy granulations must be kept in check from the very beginuing, as later they are difficult 
to control. Pure carbolic acid applied with a small swab is sufficient to destroy them if not too 
advanced. A good wash for a wouud that is not grauulating as it should, is zinc sulphate and 
lead acetate (1 ounce of each) in water (1 quart). Iu some cases it is necessary to.cut off the 
granulations with a sharp knife, down to a level with the surroundiug skin. A red hot iron may 
also be used. 

The general treatment of punctured wounds dovs not differ from that of other wouuds. The 
opening should be enlarged and the proper drainage secured. It is impossible to judge the extent 
or the probable consequence of this kind of injury. We must cxamine the wouud carefully for 
foreign bodies and if present remove them. Punctured wounds most often occur in the foot. 
The tissues here are hard, yielding but little to swelling, and the pain is severe. The opening of 
such wounds should be enlarged, taking care not to remove too much of the horn, and washed 
once or twice a day with an antiseptic wash. This will insure the proper cleansing and drainage 
and thus tend to a speedy repair and greatly dimiuish the dangers of tetanus and blood poisoning. 

Wounds of the joints are always serions and are usually punctured. At the earliest possible 
moment the wound should be cleansed and a blister applied at once to cause swelling and thus 
check the escape of the synovia. If the joint hecomes infected, inflammation will follow, the part 
becomes badly swollen, the pain 1s severe and the articulation may be destroyed. Itis very neces- 
sary that the part should be kept quiet even if a cast or splint needs to he applied. The swelling 
that may occur sometimes remains for months. It may be reduced and sometimes driven away 
by the frequent application of blisters 


HARNESS INJURIES 


Causes —In horses not accustomed to heavy work the skin over the parts 
having to bear most of the weight is tender and easily irritated. The colt suffers 
worst. <A large proportion of the injuries are due to ill-fitting harness. A harness, 
when not adjusted properly, may distribute the load unevenly, thereby injuring the 
parts on which the most of the weight is thrown. If the surface of the leather 
coming in contact with the skin becomes covered with sweat and dirt, making it 
rough and hard, it will act as an irritant to the part. The character of the work, 
too, is a factor; heavy work over rough ground, or fast work, especially if the animal 
goes about it awkwardly, is likely to cause sprains and bruises. 

SORE NECKS AND GALLING 


These are the simplest forms of injuries and are quite common on the farm when 
the rush of work begins in the spring. When horses are not hardened into work, 
we must keep in mind the fact that the skin on the shoulders and back is tender 
and easily inflamed. Especially is this true of the colt, but the older animals are 
not exempt from it and preventive measures should be used until the animal 
becomes accustomed to the work. The harness for each animal should be properly 
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adjusted, cleaned, and oiled. One set should not be made to serve for several dif- 
ferent horses, and especially is this true of the collars. Galling may be prevented 
to a certain extent by stopping and lifting the collar or saddle every hour or oftener 
and rubbing the skin with the hand. Bathing the skin every noon and evening 
will also do much toward preventing galling. If the animal is cared for in this 
manner until the skin becomes hardened to the work, it will keep in better condi- 
tion and be able to do more work throughout the season. A green horse should 
not be worked steadily or made to do heavy work at first. 


TREATMENT — Zine and smooth leather pads will not only prevent but often cure sore necks or 
saddle galls. Felt pads are useful, but should always he made dry and soft before putting them 
on in the morning. Sometimes a pad may be so adjusted as not to rest on the sore spot. Such 
adjustment should be made with care and judgment, lest the misfit cause strain or undue pres- 
sure on some muscle. Bathing the inflamed skin with the following lotion will harden it and 
reduce the inflammation: Lead acetate (4 ounces), zine sulphate (8 ounces), water (1 gallon); the 
parts should be well sponged with this lotion on coming in from work at noon and in the evening. 
If sores are present the following preparations are useful: Tannie acid (1 ounce), carbolic acid 
(1 dram), glycerine (4 ounces); mix well and apply to the sore once a day ; or, calomel (4 drams), 
boric acid (4 ounces), tannic acid (1 ounce), mix and dust on the part once or twice a day. 


“SIT-FASTS” 


A sit-fast is generally due to wearing a collar that is too short and too tight at 
the top. Too much weight on top of the neck may cause it. 


TREATMENT — The treatment consists in removing the cause and cutting out the sit-fast. If 
this is not done the neck may continue sore and the horse will sometimes become disagreeable to 
handle. To encourage the separation of the sit-fast or ‘‘core” from the healthy tissue and to reduce 
the inflammation, a hot flaxseed poultice should be applied to the top of the neck. It is well to 
renew the poultice every three or four hours during the day by dipping it in hot water. Ina day or 
two the sit-fast can be removed. The after treatment is to keep the part clean and use dry dressing. 


ABSCESSES 


Abscesses on the shoulder are due to an unequal distribution of weight by the 
collars, the parts becoming bruised and the abscesses developing as a result. 


TREATMENT — Abseesses must be promptly opened and the coutents allowed to escape, The 
opening must be large—at the lowest part and well to one side, so that the collar will not rest on 
the small scar that will result. The abscess should be washed out every day with an antiseptic 
wasb, until healing begins, and after that at less frequent intervals. The opening should not be 
permitted to elose until the abscess has filled in from the bottom. The animal should not be 
worked, at least not in a collar until the healing is complete. A breast barness may be used 
temporarily and the horse made to do light work. 
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TUMORS 


Tumors of the skin and muscles of the shoulders are caused in the same 
manner as the abscesses and sometimes result from abscesses that are not cared for 
properly. Tumors should be dissected out and the resulting wound treated in an 
antiseptic manner. 

SPRAINS 

Spraius are common in horses doing heavy work. Green horses, when made to 
do heavy work over rough ground soon become tired, pull awkwardly, and are very 
liable to a strain. When an animal has a sore shoulder, he may pull sidewise to 
avoid pressure on the part; thus, the weight will be distributed unevenly, and a 
sprain will often result. Unequal distribution of weight from an ill-fitting harness 
may also cause it. Sprains of the shoulder are frequently serious. The animal may 
not be very lame, but the muscles of the shoulder become atrophied, or ‘‘sweenied,” 
in the more common expression. 


TREATMENT — Sometimes the animal is lame as well as ‘‘sweenied.” In this case it should be 
placed in a warm stall as long as the lameness continues. In bad cases it is best not to take the 
animal out for any purpose, but to carry all water and feed to him. Sometimes it is good policy 
to tie the animal so that he can not lie down in the stall, as the getting up and down may be such 
an effort as to retard recovery. Nervous animals do better when turned out in a yard or in a small 


pasture by themselves, 
SHOULDER SLIP 


This is nothing more than a sprain of the shoulder muscles and should be treated 
in the same way. 

TREATMENT — The following liniment should be used: Oil of turpentine, aqua ammonia, and 
linseed oil (equal parts); or, spirits of camphor (10 parts), oil of turpentine (2 parts); apply to the 
part once a day. The latter liniment is a mild one, and considerable friction should be used in 


applying it. To help fill out atrophied muscles and treat a sprain of long standing, a blistering 
ointment (1 part powdered cantharides to 8 parts vaseline) sbould be used. 


SPRAINS OF TENDONS AND JOINTS 


These are treated in about the same manner as sprains of muscular tissue. 
Repair does not take place so rapidly, however, and sometimes will require very 
careful treatment. 


TREATMENT — Rest is essential. When in a region where a plaster cast can be applied, great 
benefit is derived from it. Other lines of treatment are hot and cold applications. These should 
be used until the inflammatory stage is passed, and then counter irritation from a blister or the 
firing iron can be applied. 
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CHOKING 


Foreign bodies in the pharynx or esophagus of animals may be due to penetra- 
tion of the mucous membrane by sharp objects swallowed, to the attempt to swallow 
objects too large to pass down, or to foreign bodies becoming crossed in the gullet. 
If the animal eats greedily and swallows the food hastily it may choke. Sometimes 
choking results from a paralysis of a portion of the gullet or a constriction in its 
walls that will not allow the food to pass along the canal. Frequently a dilation 
or sac-like distention occurs just in front of the constriction. 


Symptoms-— The animal stops feeding, may cough and salivate, and has an anxious look. 
If the choke is complete it is unable to drink water, and if it tries, the water will be discharged 
from the nostrils. The respirations may be hurried and difficult. In ruminants bloating may 
occur. Foreign bodies in the neck portion of the gullet may be detected with the hand, by 
pressing on the part. In cattle death may take place in u few hours. In horses the symptoms 
usually develop more slowly. When the choke is incomplete the symptoms may not be marked. 

TREATMENT — Foreign bodies in the upper part of the gullet and in the pharynx in cattle can 
be removed with the hand. In the larger domestic animals one may be able to gradually force the 
body back into the mouth by pressure with the hands just helow the object. Mucilaginous drinks, 
as flaxseed tea, oil, etc., may be given. These may prove a source of danger, however, by passmg 
into the air passages, causing a pneumonia, In most cases it will be necessary to resort to the 
probang. This iustrument is for the purpose of pushing the obstruction on down the cesophagus 
and into the stomach. The probang is easily passed in the ox, but in the horse the operation is 
more difficult and will reqnire the assistance of the veterinarian. Broomsticks, rakes, or fork 
handles should never be substituted for the probang. The injury to the parts as a result of their 
use will often prove fatal. As a substitute for a probang in cattle a piece of ordinary garden hose, 
well oiled, may be used. The head should be well extended on the neck and held as quiet as 
possible. In cattle it may be necessary to puncture the rumeu with the trocar aud canuula and 
remove the gas. 


DISEASES OF THE REPRODUCTIVE ORGANS 


INFLAMMATION OF THE WOMB 
(Metritis) 

Causes — This may be caused from injuries to the womb at the time of par- 
turition, dirty instruments or hands used in assisting in delivery, and from reten- 
tion of the foetal membranes. Unless antiseptics are used, this complication is of 
frequent occurrence in difficult cases of parturition. 

Symptoms — The inflammation will vary in inteusity, depending upon its extent. If all 


the coats including the peritoneum are involved the symptoms are quite severe. The temperature 
becomes clevated, pulse small aud quick and the respirations hurried aud shallow. The pain is 
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often severe, the animal grinding the tecth and showing evidence of eglicky pains. Constipation 
is present at first, but gives way to diarrhea. There is abundant foul smelling discharge from 
the vulva The larger animals remain standing but finally become weak and lie down. Death 
usually occurs in from two to six days in fatal cascs, I¢ may terminate in a chronic intlamma- 
tion (Zeweorrhet). 

PREVENTION — The prevention consists in using the utmost care in securing cleanliness in all 
obstetrical operations. In difficult birth and in all cases where it is necessary to remove a dead 
foetus or membranes, the womb should be washed out with an antiseptic solution (creolin 2 parts 
and boiled water 98 parts). The same antiseptic wash twice a day should be used in any case 
of inflammation of the womb. The following may be given to reduce the fever Acetanilid 
(2 ounces) and quinine sulphate (1 ounce); mix and divide into eight powders. Give one powder 
every three or four hours. If the animal is constipated a cathartic may be given. Tonics and 
good food must be allowed until recovery takes place. 


INFLAMMATION OF THE VAGINA 


Causes — Vaginitis generally accompanies inflammation of the womb. It 
may follow difficult parturition, owing to injury of the parts by manipulation with 
the hands or instruments. 

Symptoms — When the vagina alone is inflamed the symptoms are not well marked. The 
parts are redder than normal, more or less swollen, and when the animal passes water there is 
evidence of pain. Ulceration and slonghing sometimes follow. The general symptoms are simi- 
lar to those of metritis. In mild cases recovery takes place without trcatment. It may become 
chronic and a discharge be kept up continuously. . 

TREATMENT— The treatment consists in washing the parts with an antiseptic solution, the 
same as used in inflammation of the womb. 


STERILITY 


Causes— Sterility may be temporary or permanent, and may be due to either 
the male or female. In the male it may be.a functional trouble due to some con- 
dition that prevents copulation, or to an absence of spermatozoa. In the female 
it may be due to obstruction at the os nteri or neck of the womb, to failure to 
ovulate, or to a chronic diseased condition of the uterus, causing secretions that 
destroy the vitality of the male element. Other canses in both are abuse of the 
generative organs, bad hygiene, insufficient exercise, and overfeeding. Hybrids 
are nearly always sterile. 

TREATMENT — The treatment will depend upon the cause. If due to unhygienic conditions 
or to overfattening, as is often the case with show stock, these should be corrected. All animals 
should have a reasonable amount of exercise, but should not be overworked. The male should 
not be permitted to copulate too frequently. If the trouble be dne to obstruction at the mouth 
of the womb, this should be dilated. This operation is usually not very difficult. The intro- 
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duction of the oiled hand will nearly always suffice. Occasionally surgical means are necessary. 
If there is chronic disease, this must he treated as already indicated for inflammation of the womb. 
Stimulating drugs are of less service than is usually attributed to them. 


LEUCORRHEA 


This is a chronic inflammation of the mucous membrane of the vagina or 
womb, and associated with a whitish discharge. 


Symptoms — The discharge may be white, glutinous, and odorless, or it may he cbocolate 
colored and foul smelling. The tail and hind parts are usually soiled with it. The discharge may 
be continuous or intermittent. In mild cases the health is not impaired, but the animal is usually 
barren, or if it does hecome impregnated is quite likely to abort. Loss of appetite and unthrifti- 
ness occur in severe cases. 

TREATMENT — The disease, if not of too long standing, will yield to treatment quite readily. 
The use of the following wash is advisable: Permanganate of potash (2 parts) and hoiled water 
(98 parts). Inject twice a day and keep up the treatment for several weeks or until the secretions 
become normal. The 2 per cent creolin solution will answer very well. 


CONGESTION AND INFLAMMATION OF THE UDDER 


Congestion of the udder is more common in the cow than in any of the other 
domestic animals. The most common cause is incomplete milking or milking at 
irregular times. It may be due to obstruction of the milk duct. Other causes are 
injuries, as from running or being stepped upon by the stable mate ; infection from 
germs; and cold. Congestion may lead to active inflammation. 


Symptoms — The udder is swollen, tense, and hard This may be limited to one-quarter 
or a half, or may involve the whole gland. Thesecretion is diminished and may be streaked with 
blood. At times it may be lumpy or coagulated. This condition will pass away in a short time 
or may go on to inflammation, the symptoms hecoming more intense. The udder becomes swollen, 
hard, and painful. The milk from the affected quarters is changed. The general symptoms are 
loss of appetite, dullness, increase in temperature, and rapid pulse, The udder 1s hard and pits on 
pressure. Recovery takes place very quickly in the mild form, but in the severe cases abscesses 
sometimes form and a portion of the gland is destroyed. 

TREATMENT — Milk out the gland at frequent intervals. Apply a camphorated ointment over 
the affected part twice a day, and in mild cases this will be all that is necessary. In the more 
severe cases hot applications to the udder for several hours, or until the inflammation has sub- 
sided, will be found the best treatment. If the milk hecomes mixed with pus it is advisable to 
wash out the udder with a weak solution of creolin, using a milking tube to which is attached a 
syringe, or a few feet of rubber tubing carrying a funnel at one end. If abscesses form they must 
be opened and drained the same as in any other part of the body. The following mixture is 
very good in relieving a sore, hardened condition: Vaseline (4 ounces), camphorated ointment 
(2 ounces), extract of belladonna (} ounce); mix and rub on the gland for about five minutes daily. 
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Another preparation is linseed oil (4 ounces) aud spirits of turpentine (4 ounces) rubbed on in the 
same manner. 


SORE TEATS, SCABBY TEATS 


Causes — Any irritation of the teats will cause them to become sore and 
scabby. During cold weather the wetting of the teat in milking is a common 
cause. Filth also may cause it. 

TREATMENT — An ointment of vaseline (10 parts) and acetate of lead (1 part), rubbed on the 
sores after milking, will give good results. One or two drams acetate of lead to a pint of water 
also will answer. 

MILK FEVER 
(Parturient Paresis) 

This affection occurs in the cow, especially in heavy milkers in good condition. 
It occurs most often after the third, fourth, and fifth calving. There are many 
theories to account for the disease, the latest being that it is a form of self-poison- 
ing as a result of unusual work thrown on the milk-seercting cells. 


Symptoins— This affection generally sets in between six hours and three days after calv- 
ing. The cow stops eating or ruminating, becomes uneasy, switches the tail, stamps the feet, 
and sometimes strikes the abdomen with the feet. There is more or less trembling at first and 
finally the animal will go down. Attempts will be made to rise, and at first with partial success. 
The paralytic symptoms become more prominent, the animal becomes stupid, throws the head 
from side to side in a half couscious manner, and finally draws the head up to one flank and 
remains unconscious. There is no movement of the bowels or from the bladder. The temper- 
ature is not increased, or only slightly. In the natural course the animal may make a sudden 
recovery after a few days or may linger along for five days or a week and die. The cases occur- 
ring shortly after calving are more unfavorable than those occurring the second or third day. 

TREATMENT— The treatment is much more successful now than formerly. The udder must 
be emptied and washed clean. A dram of iodide of potassium is dissolved in a quart of boiled 
water, and by means of a milking tube and a piece of rubber tubing and funnel it is introduced 
into each of the four quarters of the udder. The urine should be drawn with a catheter. Along 
with this treatment we may administer tincture of nux vomica (about 2 drams) three times a day. 
No attempt should be made to give large drenches. In emergency the udder may be injected with 
sterile water alone. If improvement is not noticed within twelve hours the operation should be 
repeated. Unless the udder and teats be carefully washed, the milking tube clean, and the water 
boiled, the udder may become inflamed. : 


RETENTION OF AFTERBIRTH OR FETAL MEMBRANES 


This aceident is more common in the cow than in any of the other domestic 
animals. In ruminants the membranes are firmly attached to the walls of the 
uterus by a large number of cotyledons. In the mare the attachment is uniform 
and not nearly so firm, so that it comes away shortly after birth. Retention is 
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most frequent after abortion, especially after contagious abortion. Abnormal 
adhesions between the maternal and foetal membranes may occur, or occasionally a 
lack of sufficient expulsive energy may cause its retention. 

Symptoms—Tbe symptoms are so marked that a mistaken diagnosis is seldom made. 
Usually more or less of the membranes hang from the vulva, the tail and hind parts are more or 
less soiled, and decomposition begins early, causing an offensive characteristic odor. If only a 
portion of the membranes have been retained, decomposition will begin in a few days and a 
shreddy discharge wil] occur. In many cascs the membranes will all be discharged in about a 
weck, and but little harm will result. In the more serious cases there is loss of appetite, with 
weakness, and the animal is generally sick. When retention occurs in the mare the condition is 
more serious than when it occurs in the cow. 

TREATMENT — The most successful method of removing the aftcrbirth is with the hands. 
The objcction to other methods is that they are too slow, that a part may he left behind and give 
rise to trouble. One should not wait longer than one or two days in the cow, and in the mare but 
a short time after birth before removing the membraucs, as the mouth of the womb may contract 
and imprison them, The operator should take special precautions to thoroughly wash off the 
parts with autiseptics (as a solution of creolin) aud to use plenty of antiseptics and oi] on the hand 
and arm. Loosen and remove the membranes with as little manipulation as possible, and work 
quickly. After the membrancs are removed the uterus should be well washed out with a 2 per 
cent watery solution of creolin. Zhe operator must learn by experience not to mistake the large 
cotyledons on the walls of the uterus for a part of the aftertirth. 


PROLAPSUS OF THE VAGINA 


This accident occurs in pregnant animals, especially cows, toward the latter part 
of pregnancy or after parturition. The exciting cause is usually standing or lying in 
stalls that are lower behind than in front. Pasturing on hilly ground may also have 
the same effect. The tissue connecting the walls of the vagina with the walls of the 
pelvis may be lax and the heavy uterus, pressing back, displaces the vagina. Pro- 
lapse of the uterus may also occur after a difficult parturition. 


Symptoms — In slight cases the prolapsus occurs only when the animal lies down. At first 
it appears as a small, round tumor the size of an egg within the lips of the vulva, and afterward 
may become the size of the fist. At first the parts do not protrude outside the vulva, but as the 
ligaments relax more and more the protrusion becomes greater. When the animal rises the parts 
retnrn to the normal. In aggravated cases they do not return, but gradually protrude more and 
more, become irritated, and the surface denuded. Voiding the urine is interfered with and if the 
condition las been present for many hours the bladder wil] be greatly distended. This is an acci- 
dent that is likely to recur after apparent recovery. 

TREATMENT — The first essential in preventing this accident is to have level floors for the cows 
and shallow gutters to receive the manure. Replacement treatment should follow the accident as 
carly as possible. Draw the urine with a catheter and replace the protruding part by careful, 
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direct pressure. If the case is of moderate degree, tie the animal iu a narrow stall and place suffi- 
cient litter under the bind feet to raise her at least six inches above the forefect. Keeping the 
animal in such a stable for a few days may suffice. In animals that strain badly it is advisable 
to place several strong deep sutures in the skin ou each side of the vulva and across it after the 
vagina has been replaced. <A cord tied tightly around the body just in front of the udder will tend 
to prevent straining. 

ABORTION 


When pregnancy is terminated by an early delivery, so that the yonng is unable 
to live, it is termed an abortion. If delivery occurs at too early a date, but the young 
is alive and cau live, it is called a miscarriaye. 

Causes — Abortion may be due to improper methods of handling or feeding, to 
too severe work, to accidents, and to acute and general diseases. Some females 
seem to have a predisposition to abort. There is also a form of abortion that is 
infectious or contagious and due to a specific germ. When introduced into a herd 
it usually causes a large proportion to abort, and it requires considerable time to 
stamp it out. Mares are also subject to an infections form of abortion. 


Symptoms— The symptoms of abortion vary and depend upon the period at which the 
accident occurs as well as on the cause. If occurring in the later period of pregnancy and caused 
by an accident, the symptoms are well marked; if due to contagion or occurring iu the early period 
of gestation, there may be little to indicate that anything is amiss. When due to contagion abor- 
tion nearly always takes place between the third and the seventh month, in the cow, and from the 
fourth to the ninth month in the mare. In the contagious form the act is usually easy, the fetus 
slipping away with so little evidence of lahor that the cow often pays no attention to it. I£ the 
membranes do not come away with the foetus they soon disintegrate and are discharged a little ata 
time, keeping the hind parts soiled. If tle accident occurs on pasture, the recurrence of heat may 
be the first intimation of its occurrence. After abortion from contagion the cow may have an 
unnatural rutting of a very exciting or violent character. 

Abortion due to accident is nearly always accompanied by more or less labor pain, as the parts 
are unprepared and rigid. The animal gives evidence of sickness. The foetal membranes are 
more often retained until they pass away as a discharge. Leucorrhea is a common complication. 

TREATMENT — The prevention consists in not exposing animals to conditions that will cause 
abortion. Cows should be excluded from pastures where there are steers, or where theré are deep 
ditches; they should have reasonable protection ; and spoiled cusilage or moldy food should be 
avoided. When the disease has been determined to be of a contagious nature, all aborting 
animals should be separated from the healthy and a rigid course of disinfection should follow. 
The foetus and placental membranes should be hurned, the buttocks and tail washed free of all 
soiled material, using a strong carbolic or creoliu solution. The vagina should be washed out 
with an injection of a 2 per cent creolin solution. This should be repeated daily for two weeks. 
The cows should not be permitted to breed for at least three months and then should be given a 
treatment a few days before breeding as a precautionary measure. The male should’ be washed 
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out to avoid carrying the infection from one animal to another. This treatment has proved suc- 
cessful in our bands ina number of herds. Of the untreated non-aborting cows in a herd, a large 
proportion aborted the second year, while of those treated only a few aborted. 


LAMENESS 


Good legs are essential in a good horse, and the value of the animal depends 
largely on the condition of his éxtremities and their ability to do the work for 
which they are intended. This fact is frequently overlooked by experienced horse- 
men, who pay more attention to general form and action than to sound legs. Im- 
perfect conformation may not interfere with a horse’s usefulness, but if he be 
unsonnd in one or more of his limbs his capacity for work is greatly diminished, 
the degree depending npon the degree of the lameness or defect and the character 
of the work. 

Locating the Seat of the Lameness— Lameness is not a disease but 
a symptom, and greatly assists us in diagnosing the injury. The seat of the injury 
may be in a muscle, tendon, bonc, or ligament. The degree of the lameness will 
vary, depending on the location and the character of the injury. When slight or 
hidden more skill may be required in diagnosing or locating it than the average 
horse owner possesses. Such cases require the services of a competent veterinarian. 

Two points are invelved in the diagnosis: (a) the identification of the lame leg 
and (b) the locating of the disease. When there are local lesions, as a bony enlarge- 
ment, swelling, or inflammation, or if the action be characteristic, diagnosis is not 
difficult. The majority of cases are not so simple, but reqnire systematic examina- 
tion in order to determine accurately the point involved. 

Examination —It is usually hest to examine the animal under as many different condi- 
tions as possible ; while standing, at rest in the stall or on level grouud, when moved at a walk, at 
a brisk and at a slow trot, when resting after exercise, or when moved after a brief period of rest. 
While the horse is heing subjected to these different conditions the examiner should observe very 
closely every movement of the animal, and at the same time remember that uegative symptoms of 
lameness iu a part are almost as valuable in forming a diagnosis as are the positive symptoms. 

If a horse rests either front foot when standing at ease, it indicates some soreness in the rested 
member. It is not uncommon, however, for a horse when standing quietly to rest a front and a 
hind foot of opposite sides, or rest the hind feet alternately. This is natural. 

When a front foot is carried forward in a positiou of ‘‘ pointing” or is held more or less sus- 
pended, the front or the toe of the foot resting on the floor, a soreness in some part of the limb is 
indicated. 

When a hind limb is affected it may he flexed or extended, the weight resting on the toe or 
the front part of the wall of the foot ; sometimes it is held clear of the ground. 
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If both front feet are affected the animal may stand with the front feet forward, ‘‘ pointing,” 
and the hind ones well under the hody. 

Aftér observing the horse when at rest we should next examine him while in motion. This is 
the more important part of the examination, and is best done when the harness or blanket is 
removed and the animal is led with a loose halter and at a slow trot over a level road. The 
attendant should allow the animal full freedom of his head and trot him toward the observer as 
well as away from him. 

After making observations from these two positions the horse’s movements should be studied 
from the sides. The effort of the animal to ‘‘favor” the lame member enables us to detect the 
one in which the lameness exists. The pain suffered every time weight is thrown on the diseased 
limb causes him to step quickly with it and shift as much weight as possible to the well one. 

Injuries in various parts of the limb cause the horse to “favor” the limb differently, but in 
general the movements are much the same. 

When the foot of the injured cxtremity comes in contact with the ground it is jerked up 
rather quickly, and, if a front one, gives the head a decided upward movement. 

When the foot of the sound limb comes to the ground more weight is thrown on it. 

If the lameness is in front the movement of the head is downward, or, using the common 
expression, the animal ‘‘ nods.” 

If the seat of the lameness is in the posterior extremity the haunch settles downward when 
weight is thrown on the sound Jeg, and when thrown on the diseased one the horse ‘‘ nods,” and 
there may be a decided upward movement of the hip. 

When lame in both front feet locomotion may be difficult, and in order to throw the weight 
on the limbs better able to bear it, the hind extremities are placed well under the body and the 
animal takes short, quick steps with the feet of the sore extremities, and vice versa, if the pos- 
terior ones are affected. 

Tf all four are affected, as is sometimes the case in laminitis or founder, the animal may lie 
down most of the time and generally refuses to move, or, when standing, shifts his weight from 
one foot to the other and changes as little as possible. 

The examiner should observe the animal very closely when it turns to the right or left, as the 
reluctancy with which it throws weight on the affected limb and the manner of ‘‘ favoring” the 
part may point out the seat of the trouble. In some forms of lameness manipulating the limb 
with the hand may reveal the seat of the pain. This should be done by subjecting the affected 
region more or less forcibly to the different varieties of natural movement: extension, flexing the 
joints, drawing the limb out, or pulling it in. 


SHOULDER LAMENESS 


Causes — Heavy work, rapid driving, or work on rough roads or icy streets 
may cause the animal to sprain or wrench the softer structures in the region of 
the shoulder. In addition to these, rheumatism is a common cause of shoulder 
lameness. 


Symptoms — The animal may point with the foot of the lame extremity, holding it forward 


but squarely on the floor. Sometimes the limh is suspended from the side. When moved, the 
25 
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motion in the upper part of the lame limb is more or less limited, the member being swung out: 
ward and not lifted so high from the ground as the wellone. Other peculiarities in the gait may 
he shown, as difficulty in stepping ever moderately high objects. Manipulating the limb by moy- 
ing the shoulder joing through the ditferent natural movements may help in locating the sercness 
tn hidden forms of shoulder lameness 9 dinguosis is difficult and may be conftminded with Tame- 
ness in the region of the foot. 

Trearwest—Rest isa very importint part of the treatment. TC is hest te die the patient ina 
single stall and keep it as quiet as possible. For a week or two it may be hest to restrict his 
movements by tying him in sueh away that he can not Jie down, and by watering and feeding him 
in his stall, If nervous or restless, better results will follow if the erse is allowed te run ina 
small yard. Mild liniments or blisters may be applicd to the affected region, The following 
recipe may be used: Oil ef turpentine, aqua. ammonin, linseed oil (equal parts); min and apply 
to the part once a day : or, powdered cantharides (1 part), vaseline (8 parts): make into an ointment 
and rub on. Tie the animal up so that he ean net rub or bite the part. 

SPLINES 

‘auses — The seat of the splint is belween and on the sides of the splint and 
eannon bones. This igs a very common blemish or unseundness and is generally 
lucuted on the splint hones of the front foot, especiilly the immer one. The inflam- 
mation which is due tea sprain or w blew begins in that part of the covering of the 
bone and tissne that fixes the splint to the cannon bone und leads toa swelling and 
erowth of bone varying in size according fo the extent ol the imtlanmmation. Yonng 
horses are predisposed to sylints. 

Symptoms — The lameness will vary and is seldom absent during the time the splint is 
developing, ‘ High" splints are more apt to couse a lameness than ac tow one, and there is 
danger of the lameness continning fora donger ime. The knee is sometimes held stiffly and the 
animal limps worst when trotted over a hard road. The observer as such loeal symptoms as 
heat, swelling, and pain to guide bim in forming x diagnosis. The lameness vsually Insts about 
three weeks, 

TREATMENT — Rest nnd cold applications to the part are indicated during the inflammatory 
period, Following this a water solution of iodine can be used . iodine crystals (2 parts). iodide 
of potassium (L part) water (80 paris); mix and apply to the part with a stil brush onee day, 
In obstinate cases the firing-iron showd be uscd. 


SPRAINS OF TENDONS AND LIGAMENTS OF TILE FOOT 


The structnres most commonly mjured here are the large tendous just back of 
the cannon bone and the large Hgament, the suspensory, that lies along the taee 
of this bone, and the back and sides of the tetloek. 

‘auses — The character of the work and the condition of the road predispose 
horses to this form of kuneness. Trotting and rnnning horses more offen sniler 
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from injuries to tendons and ligaments than draft horses. Catching the foot ina 
rut, car track, ete., may also canse it. 


Symptoms — The symptoms will vary with the severity of the injury. The lameness 
appears suddenly. When at case the fetlock joint is flexed and the foot is rested on the toe. The 
lameness is sometimes Very severe and the animal refuses to use the affected foot. The injured 
tissues are usually warm and swollen, and when the tendon is ruptured it has a bowed appearance. 
Soreness in the fetlock region may cause the animal to knuckle over. 

TREATMENT — If the injury is slight, rest and cold bandages will remove the sorevess in about 
aweek. When the lamencss is severe complete rest to the part can be obtained by the application 
of a plaster-of-paris bandage. The bandage can be made hy cutting cheese-cloth into strips about 
four or five inches wide and about fifteen or twenty feet long. The plaster of paris can be rmbbed 
on the bandage as it is being rolled. It is then placcd in warm water in which a little salt has 
been dissolved, until wet through, and then rolled on the part. The cast should reach as high as 
the knee and as low as the hoof, and in the majority of cases should remain on from two to four 
weeks. To protect the skin it is best before applying the plaster bandage to nse a light cheese- 
cloth bandage. When removed a cantharides blister can be applied. Good results sometimes 
follow a period of rest and the application of a mild liniment, 


RING-BONE 


«\ ring-bone is a bony enlargement in the region of the coronary joint. The 
size of the enlargement or exostosis will vary and may be seen on the back, front, 
or the sides of the region, sometimes forming a thick ring encircling the foot just 
above the boof. In the articular form of ring-bone the artieulation between the first 
two bones of the digit is involved. In the periartieular form the thiekening is on 
the outside of the articulation and on the faces of the two first bones of the digit. 

Causes — Bruises. sprains. blows, or any injury to the region of the coronet 
may cause it. A predisposition to ring-bones may be transmitted to the offspring 
and may be traced to small, badly shaped joints and faulty conformation of the 
limbs of the sire or dam. 

Symptoms— There may be difficulty in locating this form of lameness unless the enlarge- 
ment is well developed. Lameness is nearly always present. Jt may disappear after a long rest 
or when the animal is exercised. The degree of soreness will vary and does not always depend 
upon the size of the enlargement, and is more marked when the weight is thrown on the foot. 
In chronic cases of lameness. and when the enlargement is large and low down, the proguosis is 
unfavorable. 

TREATMENT — Proper attention given to the foot of young animals. keeping the walls of the 
hoof pared and in balance. and the careful selection of brecding animals. are useful preventive 
precautions. The treatment consists in resting the animal, balancing the foot. and counter-irrita- 
tion over the diseased regiou by means of blisters or the firing-iron. The latter is to be preferred. 
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SIDEBONES 


This is a disease of the lateral cartilages of the foot and is especially common in 
draft horses and peculiar to the fore feet. Occasionally sidebones appear in the 
hind feet, but seldom canse lameness. These cartilages are attached to the heel of 
the pedal hone and can he detected by pressing on the side of the heel just above 
the coronary band. They form part of the elastic apparatus of the foot and when 
inflamed, lime salts may be deposited in the cartilaginous tissue and it is trans- 
formed to bone. 

Causes— Weak, poorly formed feet predispose a horse to sidebones. Certain 
conditions, such as heavy work over paved streets, high-heeled shoes or high calk- 
ings may excite their growth. Injuries to the cartilages may set up an inflammatory 
process and result in the formation of the bony growths. 

Symptoms -— A sidebone develops slowly and may not cause lameness at first. The animal 
may have a ‘‘stilty’’ action, step short with the affected feet and its movements lack the normal 
elasticity. After exercise the gait may be more nearly natural. When the animal is lame the toe 
of the foot touches the ground first and it steps short with the diseased feet. Instead of the 
cartilage feeling elastic when pressed on, it is rigid and may form a prominent enlargement. 

TREATMENT — The growth of the sidebone may he arrested by rest and counter-irritation 


from a blister or the firing-iron and the soreness partially removed. Animals with sidebones 
should generally be discarded for breeding purposes. 


NAVICULAR DISEASE 
(Coffin Joint Lameness ) 


This is a chronic inflammation of the strnctures in the region of the ‘coffin 
joint,” the gliding surface of the navicnlar bone, and the navicular bone with the 
flexor tendon of the foot at this point. 

Causes—Well bred horses are more commonly affected with this form of lame- 
ness than ronghly bred ones. Narrow, high heels, long pasterns and too long a toe 
may predispose a horse to the disease. The character of the work is also a predis- 
posing factor. Wurried, rapid movements throw considerable strain on this region 
and may result in injury to the part. This is one of the reasons why it is more 
common in driving and running horses than in slow-going work animals. Bad 
shoeing and punctured wounds in the region of the articulation may also cause it. 
One or hoth front feet may be affected. : 

Symptoms — The lameness begins gradually and at first the soreness may disappear with 


exercise or after a long rest. The character of the gait is stiff aud the horse frequently stumbles ; 
this is c>pecially noticeable when trotted over rough ground. When the disease is well advanced 
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the animal may suffer severe pain when weight is thrown on the diseased foot. When standing 
in the stable it will “‘ point” with the disenscd foot, resting it on the toc, sometimes on the front 
of the opposite foot. The articulation is so hidden that it is difficult to detect the local inflam- 
mation or cause the animal to flinch by applying pressure over the region. In time, as but little 
weight is thrown on the foot it becomes smaller, contracted at the hecl, more upright, the frog 
atrophies, and the wall frequently appears uueven. One or both front feet may be affected. 
The prognosis is very unfavorable. 

TREATMENT— Allowing the animal to run on pasture, keeping the fect moist, and blisters 
applied to the coronet, may check the disease in its first stages. In shocing the horse it is best to 
shorten the toe and raise the heel, The lameness can be removed by performing neurectomy 
(cutting the nerve supply to the foot and destroying the sensation in the part). 


CORNS 


A corn is an injury to the sensitive tissue of the sole, quarters, or bars of the 
foot. It consists in a bleeding from capillary blood-vessels that are pressed on or 
ruptured, and the surface of the horny tissue becomes stained a reddish color. 
If the part is infected by pus germs and matter forms it is termed a moist corn. 
If the inflammation is absent and the tissue dry it is called a dry corn. 

Causes — Weak, badly formed feet are predisposed to corns. The principal 
external causes are fanlty shoeing und allowing the shoes to stay on for too long 
atime 

Symptoms — Corns sometimes cause considerable lameness. Suppurative corns are the 


most troublesome and require immediate attention. The foot is inflamed and may be swollen at 
the coronet. 

TRrEeEATMENT— In badly formed feet it is impossible to stop the development of corns. The 
shoeing should receive the necessary attention. In bad cases removing the shoes and turning the 
horse on pasture is the best line of treatment. In dry corns little more is required. If the foot is 
inflamed a flaxseed poultice should be applied, and when pus is formed an exit should be provided 
for it, the foot kept clean, and the corn washed daily with an antiseptic wash (creolin, 2 parts, to 
98 parts of water). 

SANDCRACKS, QUARTERCRACKS 


A sandcrack or quartercrack is a fissure in the wall of the foot running in the 
same direction as the horny fibers. Its position and extent varies and may occur 
at the toe, quarter, heel, or bar, and may be deep and extend from the lower margin 
of the wall to the coronary band, or only a portion of the distance. When deep 
and complete it may cause the animal to go lame. The pain is caused by the crack 
opening up when weight is thrown on the foot, and when the weight is removed it 
will close, pinching and injuring the sensitive laminew that lie just beneath the 
horny wall. Cracks of long standing usually have thick rough margins. 
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Causes —The horny wall is secreted by the coronary band. Any injury to this 
secreting tissue may cause a fissure in the wall. ‘This is one of the most common 
causes of sunderack. If the bearing surface of the hoof is not properly trimmed, 
or the bearing surface of the shoe is uneven, a fisswre may form. Weak walls and 
excessive drying of the feet may also cause it. Contracted upright feet are predis- 
posed to sandcracks. 

TREATMENT — Preventive treatment is very important and consists in avoiding conditions 
favorable for their development. Recovery can be assisted by preventing motion between the mar- 
gins of the crack. This can be done by thinning the wall along the margins of the fissure and cut- 
ting out the bearing margin of the wall on each side of the fissure. If the sandcrack is at the toe 
extra nail holes should he made in the shoe and a nail driven in the wall a little to each side of the 
crack. If on the quarter, that portion of the wall lying back of the crack and below it should be 
pared down till quite thin and the wall shortened so that it does not rest on the shoe. A bar shoe 
that does not give frog pressure is better in quartercrack than a common shoe, as it limits the 
expansion of the foot at the heel. To stimnlate the secretion of horn a cantharides blister can be 
applied just above the coronary band, every two or three weeks. 


“STIFLE OUT” 
( Luvation of the Patella) 


This is a common accident in horses and mules. Young, immature animals are 
more apt to suffer from a luxation or displacement of the patella than when mature. 
The displacement is nsnally upward or outward, 

Causes — The patella is applied to a pully-lke surface at the lower extremity 
of the thigh bone, the outer lp of the pully being small. It is held here by hea- 
ments below that attach it to the leg bone and by tendons ubove. If these tendons 
or higaments become relaxed or weak, it may permit of w slipping out of the patella. 
Strains of the hgaments, or a rupture of the internal lateral one, may also cause it. 
Upright limbs and oblique quarters ure said to predispose au animul to it. 

Symptoms — The animal stands quietly as a rule, the affected leg held stiffly and extended 
backward. If both hind limbs are affected the animal can not move. When the animal moves 
forward, it hops on the well leg and carries the affected one or drags it on the toe. The symptoms 
are so characteristic in Inxation of the patella that it can be diagnosed from a distauce. In com- 
plete or incomplete lateral displacement of the patella the joints muy be flexed and the animal is 
very lame when weight is thrown on the affected leg. In most. cuxcs of luxation of the patella the 
proguosis is favorable. The condition may return to the normal without any assistance, but is apt 
to return again when the animal takes a few steps, and finally disappears after the animal bas been 
worked a short time. When due to 2 rupture of the internal ligament or to weakness, it may 
terminate less favorably. It is not uncommon for the accident to recur. 

Treatment — It is not difficult to return the patella to its natural position, but its retention 
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is more difficult. The animal sbould be rested and prevented from throwing weight on the affected 
leg. This can be done by tying the animal in a single stall, putting a collar on the neck, tying one 
end of a rope about 12 feet long to it, and running the other end back between thc front legs 
to a ring in a strap buckled around the pastern of the affected leg, then back to the collar. The 
leg can then be pulled forward and the luxation reduced. Aftcr this has been done the rope can 
be ticd and the toe allowed to touch the ground. The animal should be confined in this manner 
for at least one week. A blister (1 part cantharides to 8 parts vaseline) should he applied to the 
frout and the outside of the joint. 


SPAVIN 


A spavin is a chronic inflammation of the hock, involving the articular surfaces 
of the small bones, the ligaments, and synovial membranes. The upper extremities 
of the cannon or splint bones may be involved as well, and in advanced cases the 
articulations between the smaller hock bones are entirely obliterated. 

Canses —A predisposition to spavin depends on the conformation of the hind 
limb and body. TLeavily muscled hind quarters and straight hind legs predispose 
an animal to strains or injuries to the hock. The external causes are sprains caused 
by slipping, turning quickly, rearing, rapid work, and pulling heavy loads. Kicks 
on the hock may also cause it. Spavin is more common in young than in old horses, 
due to the incomplete development of the bones, ligaments, ete. 


Symptoms —When no enlargement is present on the hock, the diagnosis is sometimes diffi- 
cult and uncertain. The enlargement is usually toward the front and side of the hock and when 
small will require considerable knowledge of the appearance of the normal hock joint in order to 
detect it. The best position to observe a spavin is from the front or a little to one side in order to 
compare the two hock joints, and note their differences in shape. Coarse hocks, however, should 
not be mistaken for a spavin. Both hocks may be enlarged and the animal go lame in both, or an 
enlargement may be present and not be accompanied hy lameness. The lameness usually begins 
gradually and disappears shortly after exercise but will reappear if the horse is rested and again 
exercised. In old cascs the lameness persists. The extension of the hock is incomplete, the step 
is short and quick, there is an extra movement of the quarter and the animal goes on the toe. 
When the animal is turned toward the well side the soreness may be increased, The ‘‘spavin 
test” may he of value in diagnosing an “ occult” spavin, and consists in picking up the foot, flex- 
ing the limb and keeping it flexed for several minutes, then letting the foot down quickly and 
moving the animal in a trot. This will increase the soreness and the animal will limp badly. The 
prognosis is always uncertain and should be guided by the conformation of the limh,.character of 
the work required of the animal, position of the enlargement, and the degree of the lameness. 
The enlargement usually remains abont the same. 

TrEeArMENT— The object of the treatment is to bring about a union between the smaller 
bones. This may require wecks or months. To do this it is necessary to rest the horse, and the 
more complete the rest the better are the chances for recovery. He should be kept in a single 
stall and must not be led out for the purpose of feeding or watering. To promote a secondary 
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inflammation in the part and favor the hony union, counter-irritation from a blister or the firing- 
iron should he used. Blisters, unless in the very first stages of the disease, are too superficial in 
their action to cause a permanent recovery. The firing-iron is to be preferred. In all cases the 
horse should he rested at least four weeks and in some cases it is necessary to repeat the irritation. 


BOG SPAVIN 


This consists in a distention of the capsular ligament and synovial membrane 
of the hock joint. Bog spavins are more commonly seen in young horses and in 
upright or “fleshy” hocks. The exciting cause is frequently a sprain, causing 
an inflammation of the synovial membrane and an abundant secretion of synovia. 
Unless the part is inflamed the horse does not go lame. The most noticeable symp- 
tom is the swelling toward the anterior and inner part, sometimes the posterior 
part of the joint. In mature animals the swelling is generally permanent, but in 
immuture, growing animals may disappear, sometimes without treatment. 

TREATMENT — When lame and if the inflammation is acute, rest and cooling applications (cold 
bandages) are necessary. Following this treatment the hock should be blistered or cauterized with 
the firing-iron. In colts it is well to blister the spavin every few weeks with a blistering ointment 
(powdered cantharides 1 part, vaseline 8 parts). 


CAPPED HOCK 


All swellings on the point of the hock are called ‘‘ capped hock.” This injury 
is generally due to a bruise caused by the animal kicking against the side of the 
stall or when in harness. The swelling may be due to an injury to the skin and 
subcutaneous tissue alone, or more important structures may be involved, as the 
tendinous cap over the point of the hock and the synovial bursa. When the skin is 
involved it pits on pressure; if the tendon, it is hard, and if the bursa, soft and 
elastic. When the injury is of recent origin the part is warm and tender. In some 
cases the swelling is very large. Unless badly inflamed it does not cause lameness. 


TREATMENT — When of recent origin cold applications should be used. This must be followed 
by blisters. If the swelling feels soft it should be opened and the fluid allowed to escape. The 
operation requires skill and should he attempted only by an experienced veterinarian. 


CURB 


This term is applied to all swellings on the posterior part of the hock. In some 
individuals an excessive development of the bones in this region gives to the bock 
the appearance of being curbed. Horses with « cow hocks” are predisposed to this 
form of unsoundness, due to the fact that its extreme Jength gives the powerful 
muscles attached to its summit a greater strain on the ligaments at the back part 
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of the hock. ‘Tied in” hocks are weak at this point. The exciting causes of 
curbs are jumping, rearing, heavy pulling, and kicks or blows on this region. 


Symptoms — The shape of tbe back part of the hock is changed and when observed from 
the side, instead of a straight line from the point of the hock to the upper cnd of tbe cannon 
region, a swelling that bulges backward is seen toward the lower part. The thickening in the 
part may be due to a disease of the tendon, its sheath or the skin. It may also be due to an 
inflammation of the bone and the resulting long enlargement. A careful examination with the 
fingers will enable us to detect the different tissues involved. It is only when the parts are sore 
and inflamed, as a result of the injury, that tbe animal goes lame. The lameness will resemble 
that caused by a sprain, and will disappear in w few weeks. The enlargement usually persists. 

TrEeatTMENT— At the beginning, if the ligament and surrounding tissues are inflamed, cold 
bandages sbould be used, together with rubbing of the part. After the inflammation has subsided 
a water solution of iodine or blisters can be applied. Rest is a necessary part of the treatment 
during the inflammatory stage, and one should not be in too much of a hurry to put the animal to 
work, as the part may again become injured. If the curb does not respond to the ordinary treat- 
meut, cauterization with the firing-iron should be resorted to. 
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The Silo in Modern Agriculture’ 


By F. W. Wo iu 
Assistant Professor of Agricultural Chenistry, University of Wisconsin 


WHY BUILD A SILO? 


Economy of Nutrients—The silo enables us to preserve a greater 
quantity of the food materials of the original fodder, for the feeding of farm 
animals, than is possible by any other system of preservation now known. The 
necessary losses of nutrients incurred in the siloing process need not exceed 10 per 
cent, and by beginning to feed from the silo soon after it has been filled, the loss 
will be reduced to a minimum which may not be far from 5 per cent. In haymak- 
ing or field-curing of coarse fodders, there is an unavoidable loss of leaves and other 
tender parts, and in curing fodder corn there will be a fermentative loss of toward 
10 per cent under the best of conditions, or about as much as is lost in the silo. 
The loss of dry matter will approach 25 per cent in ordinary farm practice, and 
will even exceed this figure unless special precautions are taken in the handling of 
the fodder. 

Economy of Material — Crops unfit for haymaking may be preserved in 
the silo and changed into a palatable food. In case of fodder famine the silo may 
thus help the farmer to carry his cattle through the winter. 

Where haymaking is precluded, as is sometimes the case with second-crop clover, 
rowen, etc., on account of rainy weather late in the season, the silo will preserve 
the crop. 

Economy of Land — More cattle can be kept on a given area of land when 
silage is fed than is otherwise the case. The silo in this respect furnishes a similar 
advantage over field-curing fodders as does the soiling system over that of pastur- 
ing cattle. Pasturing cattle is an expensive method of feeding, as far as the use of 
the land goes, and can only be practiced to advantage where this is cheap. As the 
land increases in value, more stock must be kept on the same area in order to cor- 
respondingly increase the profits from the land. 


1 Condensed from A Book on Silage, Chicago : Rand, McNally & Co. 
Copyright, 1895, by Rand, McNally & Co. 

Copyright, 1900, by Rand, McNally & Co. 

Copyright, 1902, by Rand, McNally & Co. (885) 
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Economy of Time and Storage Space— Rainy weather is a disad- 
vantage in filling silos as in most other farm operations, but when the silo is once 
filled, the furmer is independent of the weather throughout the season. 

Less room is required for the storage in a silo of the product from an acre of 
land than in cured condition in a barn. 

Economy of Labor — An acre of corn cun be placed in the silo at less cost 
than the same quantity can be put up as cured fodder. To derive full benefit from 
the food materials in the field-cured fodder corn, it must be run throngh a feed 
cutter in small portions at atime; the corn must, in most cases, be husked, cribbed, 
and either ground, cob and all, or shelled and ground. In siloing the whole corn 
plant, the cutting is all done at once. 

Uniformity of Feed —The silo furnishes a feed of uniform quality, avail- 
able at any time during the whole winter or year. This is of advantage perhaps 
particularly in case of dairy cows and sheep, since these animals are especially sensi- 
tive to sudden changes in the feed. 

Silage as a Preparatory Ration —Silage is of special value for feed- 
ing preparatory to turning cattle on to the watery pasture grass in the spring. 
When turned out in the spring, steers will be apt to lose weight, no matter whether 
silage or dry feed has been fed, unless they are fed some grain during the first week 
or two after they are let out. 

Silage as a Bowel Regulator— Succulent food is nature’s food. The 
influence of well-preserved silage on the digestion and general health of animals is 
very beneficial, according to the unanimons testimony of good authorities. It is 
a mild laxative, and acts in this way very similarly to green fodders. 

By tilling the silo with clover or other green summer crops early in the season, 
a valuable succulent feed will be at hand at a time when pastures in most regions 
ure apt to give out; then again, the silo may be filled with corn when this is in the 
roasting stage, and the land thus entirely cleared earlier than when the corn is left 
to mature and the corn fodder shocked on the land, making it possible to finish the 
fall plowing sooner and to seed the land down to grass or to winter grain. 


THE FEEDING OF SILAGE 


Silage may be fed with advantage to all classes of farm animals— milch cows, 
steers, horses, mules, sheep, swine, and even poultry —but always in connection 
with some dry roughage. The nearer maturily the corn is wher eut for the silo, 
the peer ee may safely be fed at a time, but it is always well to avoid feeding it 
excessively. 


SILAGE RATIONS FOR DAIRY COWS 


SILAGE FOR MILCH COWS 


Silage is par excellence a cow fecd. 


As with other farm animals, cows 


s fed silage 


should receive other roughage! in the shape | of corn stulks, hay, etc. 


1 To jlustrate the quantities and combinatious in 
which silage may be fei to milch eaws. we give ere 
with a number of practical feed rations published in 
iwu bulletins by the author, viz.: Nos, 33 and 38, of the 
Wisconsin Experiment Station (October, 1su2, anid Jan- 
nary, 184): 


AMERICAN SiLAGE Rarions ror DArry Cows 


1. Corn silage, 30 Ibs. ; bay, 614 1bs.; corn and cob 
meal, 5 lbs.; ground oats, 5 Ibs.; linseed meal. 3 Ibs. 

2. Corn silage, 27 Ibs.; dry fodder corn, 8 lbs ; 
clover bay, 6 lbs. ; oat straw, 114 lbs.; wheat bran, 4 Ibs.; 
linseed meal, 4 ibs. 

3. Corn silage, 35 Tbs.; hay, 5Ibs.; malt sprouts, 4 
lbs.; wheat bran, 214 Ibs.; cottou-seeit ‘aeal, 11% Ibs. 

4. Corn silage, 30 Ibs: ; cut sheaf oats, 6 os": ; mixed 
on hay, 10 lbs.; wheat bran, 4 lbs.; ‘linseed meal, 

Ss 

5. Corn silage, 30 Ibs.; cut cornstalks, 12 lbs.; 
wheat bran, 334 lbs. ; corn meal, 3 Ibs. ; oats, 314 Ibs., with 
a sprinkling of peas. 

6. Corn silage, 32 lbs.; clover silage, 22 lbs. ; clover 
and timotby bay mixed, 5 Ibs.; wheat bran, 6 lbs.; 
ground cats, + lbs. ; cotton-seed meal, 3 lbs. 

7. Corn silage, 35 Ibs. ; i hay, abont 11 Ibs.; wheat 
Prana Ibs.; ground oats, 214 lbs. ; linseed meal (O. P.) 
214 Ibs. 

8. Corn silage, 30 Ths.; hay, 8Jbs.; corn fodder, 5 
Tbs.; gronnd oats, 4 lbs.; pea meal, 2 lbs. 

9. Corn silage, 40 Ibs.; clover hay, 8 Ibs.; wheat 
bran, 6 lbs.; pea meal, 2 lbs. 

Jo. Whole corn silage, ¢ 25 Ibs.; clover hay, 10 Ibs.; 
wheat bran, 10 Ibs. 

11. Corn silage, 40 Ibs.; clover hay, 5 Ibs.; timothy 
hay, 5 lbs.; wheat bran, dy Ibs.; middlhiugs, 45 ibs. 

12. Corn silage, 45 lbs. : : clover hay, 12 los.; wheat 
shorts, 8 lbs.; corm meal, 4 Ibs. 

13. Corn silage, 24 lbs. ; ; corn fodder, 15 lbs.; clover 
hay, 5 lbs.; wheat bran, 5 tbs. 

14. Carn silage, 40 lbs.; alfalfa bay, 15 Ibs.; wheat 
bran, 4 lbs.; corn chop, 4 lbs. 

15. Corn silage, 35 lbs.; hay, 10 Ihs.; wheat bran, 
81bs.; corn and cob meal, 3 lbs.; cotton-seed meal, 2 
lbs.; gluten meal, 2 Ibs. 

16. Corn silage, 50 lbs.; wheat shorts, 41bs.; grano- 
gluten feed, 4 lbs. 

Ate Corn silage, 30 Ibs.; clover hay, 5 Ibs.; corn 
fodder, 8 tbs.; straw, 2 Ibs.; wheat bran, 5 lbs.; linseed 
meal, 3 Tbs. ; cotton-seed meal, 2 Ibs. 

18. Corn silage, 40 lbs.; timotby and clover hay, 
5 lbs.; wheat bran or sborts, 7 Ibs. 

19. Corn silage, 40 Ibs.; English hay, 5 Ibs. ; clover 
hay, 5 Ibs.; wheat bran, 2 lbs.; gluten meal, 2 lbs.; cot- 
ton-seed meal, 1 tb.; linseed meal, 1 Ib. 

20. Corn silage, 40 Tbs. ; hay, 6 Ibs.; gluten neal, 2 
lbs.; corn and cob meal, 2 Ths.; Wheat shorts, 2 Ibs. 

21. Corn silage, 50 ‘bs. ; ; bay, 8 Ibs.; wheat bran, 3 
lbs.; wheat shorts, 2 lbs.; ground rye and oats, 3 1bs.; ; 
bar’. ley, 2 Ibs. 

22. Corn silage, 35 lbs.; clover hay, 10 lbs.; oat 
straw, 2 lbs.; corn meal, 5 lbs.; wbeat bran, 5 lbs. ; ‘oats, 
5 lbs. 

28. Corn silage, 35 lbs.; hay, 7 lbs.; brewers’ 


grains, 20 lbs.; gluten meal, 114 Ths; cotteu-seed ineal, 
11 Ibs. : wheat sbor ts, 114 Ths. + linseed meu), 114 Ibs. 

24. Corn silage, ‘tbs ; corn meal. 8 lbs.; wheat 
bran, 2 lbs.; oats, 41bs.; linseed meal, 2 Tbs. 

25. Corn sila. e, 40 Ibs.; corn todder, 10 Ibs.; cot- 
ton-seed meal, 21% lbs.; N. P. “linseed meal.’2 lbs.; wheat 
bran, 4 lbs. 

26. Com silage, 40 lbs.; timothy bay, 10 dbs.; 4 
wheat bran, 5 Ibs.; corm meal. 3 Ibs ; linseed meal, 21bs. 

rice Cor nm silage, 50 Ibs.; lay, 5 lbs.; wheat br: an, 4 
Ths.; linseed meal, 2 Ibs. ; cutton- seed meal, f lb.; ground 
rye, 1 tb. 

28. Corn silage, 40 Ibs.; 
corn starch feed, 18 tbs. 

29. Corn silage, 30 lbs.; clover hay, 12 lus.; wheat 
middlings, 8 Ibs.; linseed meat, 1 1b. 

30. Corn silage, 42 Jbs.: clover and timothy hay, 5 
Ae ee and cob ineal, 8 lbs ; ; dried brewers’ grains, 

S 

31. Corn silage, 80 Ibs.; fodder corn, 8 Ibs.; corn 
meal, 3 Ibs.; wheat bran, 3 lbs ; cotton-seed meal, 1 Ib. 

32. Corn silage, 50 lbs.; clover hay, 8 lbs.; wheat 
sborts, 5 Ibs. 

33. Corn silage, 30 lbs.: corn stover, 8 lbs.; wheat 
bran, 5 Ibs.; malt sprouts, 4 His.; linseed meal, 1 Ib. 

84. Corn silage, 50 Ibs.; clover bay, { Ibs. 

35. Corn silage, 45 Ibs.; mixed hay, 7 lbs.; wheat 
bran. 6 Ibs.; eotton-seed meal, 2 lbs. 

36. Corn silage, 15 Ibs.; sugar beets, 22 Ibs.; 
10 lhs.; oats, 5449 Ibs.; corn meal, 7 Ibs. 

37. Corn silage, 40 Ibs. ; clover hay, 8 Ibs.; coarse 
linseed mezl. 6 Ibs. 

38. Corn silage, 30 lbs.; 
corn meal, 1349 ]Tbs.; cotton-seed meal, 2649 lbs. ; cotton- 
seed, 2249 Ibs.; wheat bran, 1349 lbs. 

39. Corn silage, 35 Ibs.; muxed hay, 10 Ibs.; wheat 
bran, 2 lbs.; corn meal, 3249 Ibs.; linseed meal, 1 ib.; 
cutton-seed meal, =j5 Ibs. 

40. Corn silage, 20 Ibs.; 
3 lbs.; gluten meal, 2 lbs. 

41. Corn silage, 80 Ibs.; hay, 10 lbs.; coru meal, 2 
Ibs.; ¢Inten meal, 2 Ibs.; wheat bran, 2 Ibs. 

42. Corn silage, 48 Ibs.; corn and cob meal, 214 
lhs.; ground wheat, 214 lbs.; oats, 214 lbs.; barley meal, 
24 ibs. 

43. Corn silage, 40 lbs.; hay, 5 Ibs.; straw, 5 Ibs.; 
wheat bran, 414 Ibs.: oats, 414 Ibs. 

44. Corn silage, 15 Tos.; turnips, 15 Ibs.; 
chaff, 7 Ibs.; oats. 214 Ibs.; pra nieal, 219 Lbs. 

ee’ Corn silage, 30 lbs.; hay, 12 lbs.; ground oats, 
10 lbs. 

46. Corn silage, 40 lbs.; turnips, 30 lbs.; clover 
hay, 8 Ybs.; straw, 14 1b.; oats, 2]bs.; wheat bran, 2 Ibs. 

47. Corn silage, 50 Ibs. ; ; clover hay, 10 lbs. ; straw, 
3 lbs.: pea meal, 5ibs.; oats, 2 ths. 

The rations given were Feu in the following States: 
Nos, 1-18, Wiseunsin; No. 14. Colorado; No. 15, Con- 
necticnt; No. 16, Illinois: No. 11, Indiana; No. 18, Towa; 
Nos. 19, 20, Massachusetts; No. 2, Minnesota; No. 22 
Nebraska; No. 23, New Hampshire; No. 24, New Je 
Nos. 25-30, “New Yor k; No. 31, North Carolina; Nos. 
Ohio; Nos. 35- 37, Penusylvania; No. 38. Texas; Nos. 39- 41 
Vermont; No. 42, West Virginia; and Nos. 43- 4, Canada! 


eotton-seed meal, 3 Ibs.; 


hay, 


sorgbum hay, 13% Ibs.; 


bay, 14 Ibs.; wheat bran, 


wheat 
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How Much to Feed — The quantities of silage fed should not exceed 40 or, at the out- 
side, 50 pounds per day per head. It is possible that a maximum allowance of only 25 to 30 pounds 
per head daily is to be preferred where the keeping quality of the milk is an important consider- 
ation, The silage may be given ini one or two feeds daily, and, in case of cows in milk, always 
after milking, and not before or during the same, as the peculiar silage odor will, in the latter 
case, be apt to reappear in the milk. 

Effect on Milk Secretion — Silage exerts a very beneficial influence on the secretion 
of milk. Where winter dairying is practiced, cows will usually drop considerably in milk toward 
spring, if fed on dry feed, causing a loss of milk through the whole remaining portion of the lac- 
tation period. If silage is fed there will be no such marked decrease in the flow of milk before 
turning out to grass, and the cows will be able to keep up well iu milk until late in the summer, 
or early in the fall, when they are to be dried up preparatory to calving. Silage has a similar effect 
on the milk secretion as green fodder or pasture, and if made from well-matured corn, so as not to 
contain an excessive amount of acid, is more like these feeds than any other at the disposal of the 
farmer. 

There is an abundance of evidence at hand showing that good silage fed in moderate quantities 
will produce an excellent quality of both butter and cheese. According to the testimony of butter 
experts, silage not only in no way injures the flavor of butter, but better-flavored butter is pro- 
duced by judicious silage feeding thau can be made from dry feed. 

The combinations in which corn silage will be used in feeding milch cows will depend a good 
deal on local conditions ; it may be said in general that it should be supplemented by a fair pro- 
portion of nitrogenous feeds like clover hay, wheat bran, ground oats, linseed meal, and cotton- 
seed meal. . 

SILAGE FOR STEERS 

Silage may be fed with advantage to steers, in quantities up to forty or fifty 
pounds a day. The health of the animals and the quality of the beef produced on 
moderate silage feeding leave nothing to be wished for. 

If the silage is made from immature corn, care must be taken not to feed too large quantities 
at the start and to feed carefully, so as not to produce scouring in the animals. Young stock may 
be fed half as much silage as full-grown ones, with the same restrictions and precautions as given 
for steers. Experience obtained at the Kansas Experiment Station suggests that corn Silage is 
not a fit food for breeding bulls, unless fed only as a relish; fed heavily on silage, bulls lose 
virility and become slow and uncertain breeders. 


SILAGE FOR HORSES 


When fed in moderate quantities, not to exceed twenty pounds a day, silage is a 
good food for horses. . 

It should be fed twice a Gay, a light feed being given at first and gradually increased as the 
animals become accustomed to the food. Some farmers feed it mixed with cut straw, two-thirds 
of straw, and one-third of silage, and feed all the horses will eat of this mixed feed. Some horses 
object to silage at first on account of its peculiar odor, but by sprinkling some oats or bran on top 
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of the silage and feeding only very small amounts to begin with, they soon learn to eat and relish 
it. Some horses take it willingly from the beginning. Horses uot working may be fed larger 
quantities than work horses, but in neither case should the silage form more than a portion of the 
coarse feed fed to the horses. Silage-fed horses will look well and come out in the spriug in 
better condition than when fed almost any other food. 

What has been said about silage as a food for horses will most likely apply equally well to 
mules, although only very limited experience has thus far been gained with silage for this class of 
farm animals. 


SILAGE FOR SHEEP 


Silage is looked upon with great favor amoug sheep men; sheep do well on it, 
and silage-fed ewes drop their lambs in the spring without trouble, the lambs being 
strong and vigoroms. 


Silage containing a good deal of corn is not well. adapted for breeding stock, as it is too 
fattening ; for fattening stock, on the other hand, much corn in the silage isan advantage. Sheep 
may be fed a couple of pounds of silage a day and not to exceed five or six pounds per head. 
Professor Cook reports as follows in regard to the value of silage for sheep: ‘‘I have fed ensilage 
liberally to sheep for three winters and am remarkably pleased with the results. JI make ensilage 
half the daily ration, the other half being corn stalks, or timothy hay, with bran or oats. The 
sheep do exceedingly well. Formerly I was much troubled to raise lambs from grade Merino ewes. 
Of late this trouble has almost ceased. Last spring [ hardly losta lamb. While‘cnsilage may not 
be the entire cause of the change, J believe it is the main cause.” 

Mr. J. 8. Woodward, the well-known New York farmer who has made a specialty of early 
lamb raising, says regarding silage as a feed for lambs: ‘‘Iu order to be successful in raising fine 
lambs, it is imperative that the ewes and lambs both should have plenty of succulent food. Nothing 
can supply the deficiency. For this purpose roots of almost any kind are good. Turnips, ruta- 
bagas, and mangolds are all good. Corn silage is excellent. Could I have my choice I would 
prefer both silage and roots. If I were depending on silage alone for succulent food, I would give 
four pounds per hundred pounds live weight of sheep, all at one feed, at the forenoon feed ; but 
when feeding both silage and roots, I would feed silage in the morning aud roots in the afternoon.” 


SILAGE FOR SWINE 


The testimony concerning the value of silage as a food for swine is conflicting. 
both favorable and unfavorable reports being at hand. Many farmers have tried 
feeding it to their hogs, but without success. On the other hand; a number of hog 
raisers have had good success with silage, and feed it regularly to their swine. It 
is possible that the differences in the quality of the silage and of the methods of 
feeding practiced explain the diversity of opinions formed. 


According to Professor Cook, Col. F. D. Curtiss, the great American authority on the swine 


industry, states that silage is valuable to add to the winter rations of swine. 
28 
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Mr. J. W. Pierce of Indiana writes in regard to silage for hogs: ‘‘We have fed our sows, 
about twenty-five in number, for four winters, equal parts of ensilage and corn meal put into a 
cooker, and brougbt up to a steaming state. It has proved to be very beneficial to them. It keeps 
up the flow of milk of the sows that are nursing the young, equal to when they are rnnning on 
clover. We find, too, when the pigs are farrowed, they become more robust, and take to nursing 
much sooner and better,than they did in winters when fed on an exclusively dry dict.” 

In feeding silage to hogs, care should be taken to feed only very little, a pound or so, at the 
start, mixing it with corn meal, shorts, or other concentrated feeds. The diet of the hog should 
be largely made up of easily digested grain food; bulky, coarse feeds like silage can only be fed to 
advantage in small quantities, not to exceed three or four pounds per head, per day. As in the 
case of breeding ewes, silage will give good results when fed with care to brood sows, keeping the 
system in order and producing a good flow of milk 


THE BUILDING OF A SILO 
GENERAL CONSIDERATIONS 


Several important points have to be observed in building silos. First of all, the 
stlo must be air-tight, and the fodder well packed in it, so as to exclude the air as 
far as practicable. 

In the second place, the silo must have smooth, perpendicular wails, which will 
allow the mass to settle without forming cavities along the walls. In a deep silo 
the fodder will settle several feet during the first few days after filling. Any 
unevenness in the wall will prevent the mass from settling uniformly, and air 
spaees in the mass thus formed will cause the surrounding silage to spoil. 

The walls must furthermore be rigid, so as not to spring when the siloed fodder 
settles, on account of the lateral pressure in the silo, as air would thereby be admit- 
ted along the silo walls, causing decay and loss of silage. 

Size — In planning a silo the first point to be decided is how large it shall be made. We will 
suppose that the farmer bas a herd of twenty-five cows, to which he wishes to feed silage during 
the winter season, ¢. g., for 180 days. As a rule, it will not be well to feed over forty pounds of 
silage daily per head. If this quantity be fed daily, on an average for a season of 180 days, we 
have for the twenty-five cows 180,000 pounds, or ninety tons, If ninety tons of silage is wanted, 
about one hundred tons of fodder.corn must be placed in the silo. 

We may take forty pounds as the average weight of one cubic foot of corn silage. One ton of 
silage will accordingly take up fifty cubic feet ; and 100 tons, 5,000 cubic fect. If a rectangular 
one-hundred-ton silo is to be built, say 12x14 fect, it must then have a Heist of 30 feet. Ifa 


square silo is wanted it might be given dimensions 12x 12x35 fect, or 18x 13x 30 feet, (See also 
under ‘‘ Handy Rules.”) 
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APPROXIMATE CAPACITY OF CYLINDRICAL S1L0s FOR WELL-MATURED Corn SILAGE, IN Tons 


Insipr DIAMETER OF SILO, FEET 


Depts oF SiLo, 
FEEt 


10 12 it 15 16 18 20 21 22 23 24 25 26 


26 38 51 59 67 85 105 115 127 138 151 163 liz 
28 40 55 63 72 91 112 123 135 148 161 175 189 
30 43 59 67 7% 97 120 132 145 158 172 187 202 
32 46 62 72 82 103 128 141 154 169 184 199 216 
3d 49 66 16 87 110 1385 149 164 149 195 212 229 
36 52 70 81 90 116 143 158 173 190 206 224 242 
38 55 44 85 97 123 152 168 184 201 219 237 257 
40 58 78 90 103 130 160 177 194 212 231 251 1h) 
42 61 83 95 108 137 169 186 204 223 243 264 281 
45 64 88 100 114 144 178 196 215 235 256 278 305 
47 68 93 105 119 151 187 206 226 247 269 292 310 
49 “0 96 110 125 158 195 215 236 258 282 305 335 
51 73 101 115 131 166 205 226 248 271 295 320 340 


The silo should always be emptied from the top in horizontal layers, and the surface kept 
level, 80 as to expose as little of the silage as possible to the air. It should be fed out rapidly 
enough to avoid spoiling of the silage ; in ordinary northern winter weather a layer of a couple of 
inches should be fed off daily. Professor King estimates that there should be a feeding surface in 
the silo of about five square feet per cow in the herd ; a herd of thirty cows will then require 150 
square feet of feeding surface, or the inside diameter of the silo should be 14 feet ; for a herd of 
forty cows a silo with a diameter of 16 feet will he required ; for fifty cows, a diameter of 18 feet ; 
for one hundréd cows, a diameter of 25+ feet, etc. These considerations are at the foundation of 
the following table : 

§1zE oF SrLO NEEDED — (Harder) 


Estimated Estimated on 
Number of Consump- | Size of Silo peat Number of Consump-| Size of Silo Bear 
Cows. tion of Needed Coro Cows. tion of Needed Com 
Silage. | __ ; Needed. Silage. | d Needed. 
Tons. Diam. Height. Tops. Diam. Height. 
9 x 20 
Beeeeeeeeeccensnee 7 1x 6f | tt? 18 x z) 
10 x 22 ht eee 108 15 x 30 8to 9 
Boe eee n-ne ec neo 30 ii = 20t 2 to 3 16 x 28| 
16 x 29 17 x 25) 
19. sereeeeiver sesh 45 1a Bl 3 to 4 15 x 35 
13 x 20 Co Ree eee eee 126 16 x 31 9 to 10 
i = EG 17 x 29 
. ee eede 16 x 85 
3 Cor “4 13 x 29 HPROLS: || Redgegeokel cos ont 14 17x 31 10 to 11 
15 x 24 18 x 29 
16 x 22! 
12 x 88) 18 x 82 
13 x 33] 45... -----.----2-- 162 9x et 11 to 12 
OB cians fa 90 if x a0 | | 6to7 ae 
x ike < 
: 16 x 95 50-------------2- 180 18 x at 12 to 13 
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Form of Silos— One of the essentials in silo building is that there shall be a minimum of 
surface and wall exposure of the silage, as both the cost and the danger from losses through spoil- 
ing are thereby reduced. The round silos are superior to all other forms in regard to this point, 
the cylindrical form being also the most economical to build of the three types, because lighter 
material and less of it may he used in their construction. 

Silage of all kinds will usually begin to spoil after a few days, if left exposed to the air ; hence 
the necessity of considering the extent of surface exposure of silage in the silo while it is being 
fed out. In a deep silo there is less silage exposed in the surface layer in proportion to the con- 
tents thau in shallow silos. 

Location — The feeding of the silage is an every-day job during the whole winter and 
spring, and twice a day at that. The silo should be as handy to get at from the barn as possible. 
lf the ground is dry outside the barn, the best plan is to build the silo there, in connection with 
the barn, going 4 to 6 feet below tbe surface, and providing for doors opening directly into the 
barn. The bottom of the silo should be on or below the level where the cattle stand, and, if prac- 
ticable, the silage should be moved out and placed before the cows at a single handling. While it 
is important to have the silo near at hand, it should be so located, in case the silage is used for 
milk production, that silage odors do not penetrate the whole stable, at milking or at other times. 
D Bottom of Silo—The bottom of the silo may 

be clay, or, preferably, a layer of small stones covered 
with cement. In some silos considerable damage has 
been doue by rats burrowing their way into the silo 
from below, and destroying a great deal of silage, both 
directly and indirectly, by admitting air into the silo. 
The silo may be built 4 to 6 feet down into the ground, 
if thisis dry. Stave silos are built entirely above ground. 
Cc Foundation and Wall— The silo should rest 
on a substantial stone foundation, to prevent the hot- 
tom of the silo from rotting and to guard against spread- 
ing of the silo wall. The foundation wall should he 18 
to 24 inches thick Professor Cook recommends mak- 
ing the bottom of the silo one foot below the ground, so 
that the stove wall on which it rests may be sustained hy 
the earth on the outside, as shown iu Fig. 167. 

In building rectangular silos sills made hy two 2x10 
planks (P) rest on the inside teu inches of the foundatiou 
wall; one of these projects at each corner. The stud- 
dings (8), which are 2x10 planks, and as long as the 
silo is high, or two lengths toe-nailed together, are placed 
12 to 16 inches apart, large silos requiring the smaller 
distance. 

Fia. 187, Foundation of silo. Bottom As there is a considerable lateral pressure in the silo 
of silo one foot below ground, (Cook.) before the fodder has settled, it is very important to 


SRN ge 


o> 


SSS 


EES 


Roam 


os. : 

NES 
wae BON 
AY 


STONE OR BRICK SILOS 393 


make the walls rigid and to place the studding sufficiently: close together to prevent spreading of 
the wall. Mr. James M. Turner states that it was found necessary to use 2x 12 studding, 22, 24, 
or 26 feet in length for the outside wall, as well as for the cross-partitions in his first silo. In 
addition to this, three courses of bridgiug iu each side-wall were inserted. When the silage has 
settled there is no lateral pressure in the silo. While silos provided with partitions must he 
filled simultaneously on hoth sides of the partition to avoid bulging or even breaking of the 
partition, the silage in oue compartment can be completely removed before that in the other is 
uncovered, without causing the partition to spring. 

To insure ventilation in rectangular wooden silos, the sills may be two inches narrower than 
the studding, so as to leave air spaces between the sills and the lining ; iu the same way the plate 
is made narrower than the studding to provide for an escape at the top. The same eud may be 
reached by boring a series of holes at the bottom of the outside wall between every two studs, 
leaving an open space of about two inches on the inside at the top of the plate. Wire nettings 
should he nailed over ventilation openings to keep outs rats and mice. 

Roof— Where the silo is built in the bay of a barn, there will be no need of making any sep- 
arate roof, which otherwise generally will be the case. The roof may he either board or shingle, 
and should be provided with a cupola, so as to allow free ventilation in the silo. In extreme cold 
weather this should be shut, to prevent freezing of the silage. ; 

Material — Silos are at the present buiit almost exclusively of wood, stone, or concrete, or 
partly of one, partly of another of these materials. 


STONE OR BRICK SILOS 


These silos are usually more expensive than wooden ones, but, in return, they 
will last longer when carefully built. 


Stoue silos are easily built, being just like a cellar wail, if possible without any opening except 
the door, and provided with a roof like any other silo. The walls should be at least 16 inches 
thick, and should be jacketed with wood on the outside, to prevent injury from frost, aud to form 
dead-air spaces, which will insure perfect preservation of the silage clear up to the silo wall. This 
applies still more to brick than to stone walls. With the outside covering nailed to studdings, 
2x4, no trouble will, however, be experienced in either case. Ventilation of the silo frame 
must be provided for as in the case of wooden silos. 

The following mode of constructing stone silos has proved very convenient, and will make 
good, substantial silos: The silo is built 5 to 6 feet into the ground, if it can safely be done ; 
the foundation wall is made two feet thick, and at the level of the ground a 4x 6 sill is laid on the 
outer edge of the wall and bedded in mortar ; a wooden frame is then erected of 2x6 studding, 
sheeted on the inside with common flooriug, and on the outside with ship lap boarding, with or 
without building paper on the studding. The stone wall is then contiuued on the inside of this 
wooden frame up to the plate, the corners well rounded off, and the whole inside cemented. 

The stone or brick wall must be made smooth by means of a heavy coat of a first-class cement. 
Since the acid juices of silage are apt to gradually soften the cement, it may be found necessary to 
protect the coating by a whitewash with pure cement every other year before the silo is filled. If 
this precaution is taken, the silo will last for generations ; some of the earliest stone silos built in 
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this country have now been filled every season [or over twenty years without deteriorating per- 
ceptibly. 

Like the wooden silos, stone silos may be rectangular, square, or cireular ; if built according 
to cither of the first two forms, the corners should he rounded off so as to assist the settling 
of the siloed mass, and avoid loss through insufficient packing of the mass in the corners. 

; The construction of 
a round, all-stone silo 
given by Professor 
Kine is shown in Fig. 
168. A shows a scction 
of the sile, with conical 
roof, and the arranye- 
ment of filling and 
fecding doors; B and 
Cure ground plans of 
circular and rectangu- 
lar stone silos, D, E, 
F show construction of 
feeding doors, The 
construction of the 
door jambs, to make 
them air-tight, will be 
secu in the illustration, 
The doors are made 
from two layers of 4- 
inch matched flooring, 
with a layer of 2-ply saturated acid and alkali-proof paper, and are held in place with hiree serews 
or lag bolts, as shown in E and F, The face of the jambs should be lined with 2-ply P. and B. 
“Ruberoid" paper or its equal; this will act as a gasket to make the door perfectly air-tight. 


Fig, 168. Construction of circular, alt-stone silo. (KXing.) 


GROUT SILOS 


Whero stone is scarce, and lumber high, the best silo is made of grout. Grout 
silos may be made according to the following directions: 


Tlaving excavated for the silo, dig a trench all around the bottom, and fill it with eobble- 
stone, and from one corner Jeu] a drain, if possible, so as to carry off all water, The treneh under 
the proposed walls of the silo being filled with cobblestones, place standards of seuntling long 
cnough to extend 12 inches higher than the top of the wall when itis finished, Piice these stan- 
dards on each side of the proposed wall, and if you desire the walls to be 20 inches thick, phice 
the standards 23 inches apart, a pair of standards being placed every 5 or 6 tect around the entire 
foundation ; be partiemlar to have the standards exnetly plumb, and in line; fasten the bottoms of 
standards firmly in the ground, or by nailing a strip of wood across at the bottom of the stan- 
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dards, and a little below where the floor of the silo will be ; fasten the tops of the standards by a 
heavy cross-piece securely nailed, and fasten the pairs of standards in their plumb positions hy 
shores reaching the bank outside. Planks 14 iuches thick and 14 inches wide are now placed 
edgewise inside the standards, 20 inches apart, thus forming a box. 14 inches deep. and running 
all along aud around the entire foundation of the proposed wall. Fill this box with alternate 
layers of cobblestone or any 
rough stone, ete., and mortar 
or concrete. First a layer of 
mortar, and then a layer of 
stones, not allowing the stones 
to come quite out to the box- 
ing plank, but having con- 
erete over the edges : the con- 
erete must be tamped down 
solid. 

The concrete is prepared 
as follows: One part of good 
cement is mixed thoroughly 
with four parts of dry sand, 
and then with six parts of =— 
clear gravel: make intoathhr ——E>==== 
mortar, sprinkling with water 
over the same by means of a Bee 
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sprinkler, and use at once. pyg.1g9. stave silo, 12 feet diameter, 24 feet high; capacity, 50 tons. _ Elias.) 
Put an inch or two of this 


mortar into the box, and then bed in cobblestones; fill in with mortar, agaiu covering the 
stones, and again put iu a layer of stone. When the box is filled, and the mortar ‘‘set" so that 
the wall is firm, raise the hox one foot, leaving two inches lap of plank on wall below, and go 
around again, raising the wall one foot each day, or every second day. according to the amount of 
labor on hand. If no gravel is obtainable, use five barrels of sand to one of cement, and bed in 
all the cobblestones possible. Stones with rough edges are better than smooth ones. as they bind 
the wall more thoroughly, but any flat stones found about the fields will do as well. <A layer of 
loose cobblestones should be placed against the outside wall before the earth is brought against it, 
so as to have an air space, and a free passage for water. 

As in case of the stone silos, the inside walls of grout silos must be made perfectly smooth, 
and preserved from softening by means of occasional whitewashings with pure cement ; they must 
also he protected from frost by an outside wooden lining nailed on the 2 x 4 studding. 


STAVE SILOS 
The stave silo is the simplest type of the various separate silo buildings. Stave 
silos are, generally speaking, similar to large railroad or fermentation tanks. and to 
make satisfactory silos should be built at all events as well as a No. 1 water tank. 
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The stave silos sent out by manufacturing 
firms will generally be more expensive than 
such as a farmer can build himself, because 
they are built better. The writer believes 
that it does not pay to build a poor silo cx- 
cept to bridge over an emergency, yet if a 
farmer can not afford to build a good silo, he 
is not necessarily barred from the advantage 
of having silage for his stock, since a tem- 
porary sito may be built at a very small cash 
outlay. é . 

We can therefore consistently, in most F ee a 
cases, recommend that persons intending to Fia. 170, Base of stave silo, (Harder.) 
build stave silos patronize the manufacturers 
who have made silo construction special business ; their advertisements will be found in any of 
the standard dairy or agricultural papers. These firms furnish all necessary silo fittings, with com- 
plete directions for setting up the silos, and, if desired, also skilled help to superintend their huild- 
ing. Perhaps a large majority of the farmers of the country can not patronize manufacturers of 
stave silos because ihe expense of shipping the lumber aud fixtures would be prohibitory. For 
the convenience of such persons and others who may prefer to build their own stave silos, direc- 
tions for their construction are given in the following. The specifications for a 100-ton stave silo, 
printed below, were furnished at the request of the author by Claude & Starck, architects, 
Madison, Wis, : 


SPECIFICATIONS FoR A 100-ron Stave SILO 


Masonry — Excavate the entire area to be occupied by the silo to a depth of 
Ginches ; excavate for foundation wall to a depth of 16 inches ; in this trench build 
wall 18 inches wide and 206 inches high, of field stone laid in rich lime mortar. Level 
off top and plaster inside, outside, and on top with cement mortar, one part cement 
to one part sand. Fill inside area with 4 inches of good gruvel, thoroughly tamped 
down ; after the woodwork is in place, coat this with 1 inch of cement mortar, one 
part cement to one part clean sand. Cement shall be smoothly finished, dished well 
to the center and brought up at least 2 inches all 
around inside and outside walls. 

Carpentry — All staves shall he 26 feet long in 
eevesoresnies a two pieces, breaking joints, and made from clear, 

\ straight-grained cypress 2x 6 inches, beveled on edges 
to an outside radius of 8 feet, mill-sized to the exact 
dimensions, and dressed on al! sidex. There shall be 
three doors in the fifth, eighth, and tenth Spaces 
hetween hoops, made by cutting out from staves 28 
inches long cut to a 45-degree bevel sloping to the 
inside. (See Fig. 174.) The staves shall then be fas- 
tened together with two 2x4-inch battens cut on inside 
to an 8-foot radius and bolted to each stave with two 
34-inch diameter carriage holts, with rouud head sunk 
on inside and nut on outside. The staves between 
iia. 171, Foundation of stave silo, (Harder.) the doors shall be fastened together, top and bottom, 
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with 34-inch diameter hardwood dowel pins, and abutting ends of 
staves shall be squared and toe-nailed together. 

Bottom PLates— Bottom plates shall be made of 2x4-inch 
pieces about 2 fect long, cnt to a curve of 7 feet 10 inches radius ont- 
side. They shall be bedded in cement mortar and the staves shall 
then he set on the foundation and well spiked to these plates. 

Hoops — Hoops shall be made from two pieces of 54-inch diam- 
eter round iron with upset ends, threaded 8 inches, with nut and 
washer at each end ; as a support for the hoops a piece of 4x 6-inch 
shall be substituted for a stave on opposite sides and holes bored in 
it and the ends of hoops passed through these holes 
and tightened against the sides of the 4x6-inch. 
The hoops shall be twelve in number, starting at the 
bottom 6 inches apart and increasing in distance 6 
inches between each hoop, until a space of 3 feet 6 
inches is reached ; from this point up this distance 
shall be preserved as near as possible to the top. 

Roor-- Roof shall be made to a half- pitch of 6 
inches clear siding, lapping joint, nailed to 2x Linch 
rafters, 2-foot centers, 1-foot hy 4-inch ridge, and 
2x4inch plates. These plates to he supported on 


coal tar. 


a 
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Fie. 172. Cross-section of stave silo. The 
dotted lines are to sbow how scaffold- 
ing may be put up. (Clinton.) 


two 4 x4-inch pieces resting on top of hoops. (See Fig. 178.) Three 1x4-inch collar heams shall 
be spiked to end and middle rafters to tie side of roof together. 

Painting — The entire outside of the silo, including roof, shall be painted two coats of good 
mineral paint ; tbe entire inside surface of staves and doors shall he thoronghly coated with hot 


Notre— Before filling silo, tarred paper should he tacked tightly over doors and the entire 
inside of silo examined and all cracks tightly calked. 

Notes on Construction — The method of making the foundation of a 
stave silo recommended by a New York manufacturer is shown in Figs. 170 and 171. 

A good way of starting the huilding of a stave silo is illustrated in Figs. 173 
and 175. Some manufacturers of stave silos furnish such silo fronts, all joined 


Fie. 173. Six- 
stave silo 
front, ready to 
be put up: 
A,A,A, doors; 
C, C, C, dowel 

ins ; D, D, D, 

oor battens 
(Cap. Lbr. Co.) 


staves from 


the moisture which they will take up from 
the corn. The hoops should he watched closely for some 
days after the silo has been filled, and if the strain becomes 


together and ready to set in place, at a small extra charge, with battens D, D, bolted 
on, and dowel-pinned together ; after the front is up and braced, so that it stands 
perfectly perpendicular every way, the silo is built by adding a stave at a time to 
this front, each stave being firmly fastened i 
by cleats on the inside, one near the top, one 
in the middle, and one near the bottom. 
(Fig. 176.) 

Before filling the silo the hoops should 
he drawn somewhat tight, but not perfectly 
so, so as to allow for the swelling of the 


very intense the nuts should be slightly loosened so that = Fie. 174. Anpertagice of door in stave 


silo after being sawed cut, and side 


the hoops will not be broken or the thread stripped. view of door in place. (Clinton.) 
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In order to prevent the collapse of the silo during 
the summer when it is empty and the staves have be- 
come thoroughly dried out, the hoops should he fas- 
tened with numerous staples; these will prevent the 
hoops from sagging or dropping down, and will also 
hold the staves in place. 


SQUARE OR RECTANGULAR 
WOODEN SILOS 


Bays of the barn may be easily changed into 
silos according to the following directions given 
by Professor Whitcher : 


‘‘Remove floors, and if there is a barn cellar, place 
sills on the bottom of this and sct 2.x 8 scantling verti- 
cally, bringing up the inside edges even with the sills of 
the barn. The bottom may or may not be cemented, 
according as the ground is wet or dry. If to be 
cemented, three casks of cement and an equal amount 
of sharp sand or gravel will cover a bottom 16x 16 and 
turn up on the sides two feet, which will give a tight 
silo. Common spruce or hemlock boards, square-edged 
and planed on one side, are best for hoarding the inside 


Fig. 175. Setting up the stave silo in sec- , é- 
tions. (Harder.) of the silo; these are to be P<, on in two courses, 


breaking joints, and, if thoroughly nailed, will give a 
tight silo, No tonguing or matching is needed. Tarred 
paper may be put between the boarding, if desired, but 
I doubt if it is of great utility. 

“At some point most easily accessible, an opening 
extending nearly the height of the silo must be made, to 
put in the corn and take out the silage. The courses 
of boards should be cut shorter than the opening, to 
allow loose boards to be set in, lapping on the door- 
studding and making an air-tight joint. For all this 
work medium lumber is good enough, and avery lim- , 
ited amount of mechanical skill and a few tools, which 
all farms should have, will enable most farmers to build 
their own silo. 

‘A few iron rods, one-half inch in diameter, may be 
necessary to prevent spreading by side pressure, but = 
this will depend upon the strength of the original frame — Fio. 176. Use of barrel staves in setting up 
of the barn. Narrow boards, from 5 to 8 inches wide, boron tie alls ee Repemoved 
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are better than wide ones, as they are not likely to 
swell and split. Eight-penny nails for the first board- 
ing and twelve-penny nails for the second course will 
hold the boards in place. 

‘SA silo constructed as above outlined will cost from 
50 cents to $1 for each ton of its capacity, according as 
all materials, including lumber and stone, are charged,. 
or only labor and nails, rods, and cement.” 


CROPS FOR THE SILO 
CORN SILAGE 


The varieties of corn to be planted for the 
silo must differ according to local conditions, 
as of climate and soil. 


Ideal Varieties —The ideal silage corn, accord- 
ing to Shelton, is a variety having a tall, slender, short- 
jointed stalk, well eared, and bearing an abundance of foliage. The leaves and ears should make 
up a large percentage of the total weight, and the yield per acre should be heavy. The lower 
leaves should keep green until the crop is ready to harvest, and it is desirable to have the plant 
stool well and throw out tall, grain-bearing suckers. A silage variety should mature late, the 
later the better, so long as it only matures, as a long-grow- 
ing, late-maturing sort will furnish much more feed from 
a given area than one that ripens early. 

Thickness of Planting —In planting corn for 
the silo we want the largest quantities of food materials 
that the land is capable of producing. This, evidently, 
can be obtained by a medium thickness of planting. If 
too thin or too thick planting be practiced, the total yields 
of food materials obtained will be decreased —in the for- 
mer case, because of the small stand of plants; in the 
latter, because of insufficiency of light, moisture, and othcr 
conditions necessary to bring the plants forward to full 
growth. 

Corn should be planted in hills or drills, and not 
broadcast. The objection to sowing corn broadcast is that 
the land can not be kept free from weeds in this case, 
except by hand labor; that more seed is required, and that 

plants will shade one another, and therefore not reach full 
Saag . development, from lack of sufficient sunshine and mois- 
Bae. een Beror OF Bio vere Ie ture. Asa result, the yicld will be greatly diminished. 


Fic. 177. Door of stave silo. (Elias.} 
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When to Harvest — The largest amount of food materials in the corn crop is not 
obtained until the corn is well ripened. When a corn plant has reached its total growth in 
height, it has attained only one-third to one-half the weight of dry matter it will gain if left to 
grow to maturity ; and although there isa slight decrease in the digestibility of the dry matter 
and a marked decrease in that of the crude protein and crude fiber with the greater maturity of 
the fodder, we nevertheless find that the general praetice of cutting corn for the silo at the time 
when the fruit has reached the roasting-ear stage, is good science, and in accord with our best 
knowledge on the subject. 


CLOVER AND ALFALFA SILAGE 


When properly made, clover silage is an ideal feed for nearly all kinds of stock. 
Aside from its higher protein content it has an advantage over corn silage in point 
of lower cost of production. The late A. F. Noyes of Dodge County, Wisconsin, 
who siloed 1,200 tons of clover during his last eight years, estimated the cost of 
one ton of clover silage at 70 cents to $1, against $1 to $1.25 per ton of corn silage. 

When to Cut— The common practice of farmers is to cut clover for the silo when in full 
bloom, or when the first single heads are beginning to wilt, that is, when right for haymaking, 
and we notice that the teachings of the investigations made are in conformity with this practice. 

What has been said in regard to the siloing of clover refers to alfalfa as well. Alfalfa silage 
compares favorably with clover silage, both in chemical composition and in feeding value. It is 
richer in flesh-forming substances (protein) than clover silage, or any other kind of silage, and 
makes a most valuable feed for farm animals, especially young stock and dairy cows. 


OTHER SILAGE CROPS 


Sorghum is sometimes siloed in the Western and Middle States. 


Sorghum for silage is sown in drills, three and one-half inches apart, with a stalk every six 
to ten inches in the row, and is cut when the kernels are in the dough stage, or before. Accord- 
ing to Shelton, the medium-growing saccharine and non-saccharine sorghums are all excellent 
silage materials. The sorghums are less liable to damage by insects than corn, and they remain 
green far into the fall, so that the work of filling the silo may he carried on long after the corn is 
ripe and the stalks all dried up. The yield per acre of green sorghum will often reach twenty tons, 
or one-half as much again as a good crop of corn. 

Cow-pea Silage is greatly relished by farm animals after they once become 
accustomed to its peculiar flavor; farmers who have had considerable practical 
experience in feeding this silage are of the opinion that cow-pea silage has no equal 
as a food for cows and sheep. It is also a good hog food, and for all these animals 
is considered greatly superior to pea-vine hay. 

Soja Beans (soy beans) are another valuable silage crop. ‘The vigorous late 
varicties are well adapted for silage. The crop is frequently siloed with corn (two 
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parts of the latter to one of the former), and like other legumes it improves the 
silage by tending to counteract the acid reaction of corn silage. 

Mixed Silage— Professor Robertson of Canada has recommended the 
Robertson Ensilage Mixture for the silo. 


The mixture is made up of cut Indian corn, sunflower seed heads, and horse beans in the pro- 
portion of one acre corn, one-half acre horse heans, and one-quarter acre sunflowers. The princi- 
ple back of this practice is to furnish a feed richer in flesh-forming substances (protein) than corn, 
and thus avoid the purchase of large quantities of expensive protein foods, like bran, oil meal, etc. 
Feeding experiments conducted with the Robertson Silage Mixture for cows at several of our 
experiment stations have giveu very satisfactory results, and have shown that this silage mixture 
can be partly substituted for the grain ration of milch cows, without causing loss of flesh or less- 
ening the production of milk or fat. Fifteen pounds of this silage may be considered equivalent 
to three to four pounds of grain feeds. 


Beet Pulp Silage —In districts near sngar beet factories, where sugar 
beet pulp can be obtained in large quantities and at a trifling cost, stock feeders 
and dairymen have a most valuable aid in preserving the pulp in the silo. As the 
pulp is taken from the factory it contains about 90 per cent of water. 


The pulp packs well in the silo, being heavy, finely divided and homogeneous, and a more 
shallow silo can therefore he safely used in making pulp silage than is required in siloing corn, 
and especially clover and other crops of similar character. If pulp is siloed with other fodder 
crops, it is preferably placed uppermost, for the reason stated. Beet tops and pulp may also be 
siloed in alternate layers in pits three to four feet deep, and covered with hoards and a layer of 
dirt. 

Beet pulp silage is relatively rich in protein and low in ash and carbohydrates (nutritive ratio 
1:5.7). Its feeding value is equal to about half that of corn silage. 


FILLING THE SILO 


If the corn is to be cut before being filled into the silo, it is unloaded on the 
table of the fodder-cntter and run through the entter, after which the carrier 
elevates it to the silo window and delivers it into the silo.. 


Fine vs. Coarse-cut Silage —The length of cutting practiced differs somewhat with 
different farmers, and according to variety of corn to be siloed. The general practice is to cut 
the corn in one-half to one-inch lengths, a few cut in two-inch lengths. The corn will pack 
better in the silo the finer it is cut, and cattle will eat the larger varieties cleaner if cut into inch 
lehgths or less. On the other hand, it is possible that fine cutting implies larger losses through 
fermentations in the silo ; fine-cut silage may, furthermore, not keep as long as silage cut longer 
after having been taken out of the silo. There is, however, not sufficient experimental evidence 
at hand to establish either of these points ; the majority of farmers filling silos, at any rate, prac- 
tice cutting corn fine for the silo, - - 
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Spreading and Packing — The carrier should deliver the corn as nearly in the middle 
of the silo as possible ; by means of a chute attached to the carrier, the cut corn may be delivered 
to any part of the silo desired ; and the labor of distributing and leveling the corn thus facilitated. 
If the corn is siloed ‘‘ears and all,” it is necessary to keep a man or a boy in the silo while it is 
being filled, to level the surface and tramp down the sides and corners ; if left to itself, the 
heavier pieces of ears will be thrown farthest away and the light leaves and tops will all come 
nearest the discharge; as a result, the corn will not settle evenly, and the feeding value of 
different layers of silage will differ greatly. To assist in the distribution of the corn it is recom- 
mended that a pyramidal box be hung in front and below the top of the carrier; this may be 
made ahout three feet square at the base and tapering to a point, at which a rope is attached for 
hanging to rafters. The deseending mass of cut corn will strike the top of the box and be 
divided so as to distribute to all parts of the silo. Another simple device is to place a board 
vertically, or nearly so, in front of the top of the carrier, against which the cut corn will strike; 
or, to tie a bag, open at the bottom, over the top of the carrier. 

Rapid vs. Slow Filling — Generally speaking, rapid filling has the advantage in point 
of economy, both of labor and of food materials. The fermentations are left to proceed farther 
in case of slow filling than when the silo is filled rapidly, being greatly aided by the oxygen 
of the air, which theu has hetter access to the separate Jayers ; this is plainly shown by the higher 
temperature reached in slowly filled silos. The rise in the temperature is due to the activity of 
bacteria, and a high temperature, therefore, means greater losses of food constituents. More silage 
can be obtained in the same silo by slow than by rapid filling, as the fodder will settle more in the 
former case than when the silo is filled at once, and refilled after a few days. 

As there may be some farmers who still hold slow filling to be preferable, we give the directions 
for filling the silo in this way: When enough corn has been added to fill three to six feet of the 
silo, the filling is discontinued and the mass allowed to heat up to 120° to 140° Fahrenheit. This 
may take a day or two; the filling is then continued, and another layer of three feet or more filled in, 
which is left to heat as before. This method of intermittent filling is continued until the silo is full. 

Carbon Dioxide! Poisoniug— As soon as the corn in the silo begins to heat, carbon 
dioxide is evolved, and if the silo is shnt up tight, the gas will gradually accumulate directly above 
the fodder, since it is heavier than air and does not mix with it under the conditions given. Ifa 
man or an animal goes down into this atmosphere, there is great danger of asphyxiation, as is the 
case under similar conditions in a deep cistern or well. Poisoning cases from this cause have 
occurred in filling silos where the filling has been interrupted for one or more days, the carbonic 
acid generated in the meantime having replaced the layer of air immediately above the corn, and 
men who have gone into the silo to tramp down the cut corn have been asphyxiated. If the 
doors above the siloed mass are left open when the filling is stopped, or at least the first door above 
the surface of the corn, and the silo thus ventilated, the gas will slowly diffuse into the air. 
Carbon dioxide being without odor or color, to all appearances like ordinary air, it can not be 
directly observed, but may he readily detected by means of a lighted lantern or candle. If the 
light gocs out when lowercd into the silo, there is an accumulation of this gas in it, and a person 
should open feed doors and fan the air in the silo before going down into it. 


1 Popularly called ‘‘ carbonic acid gas.” 
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After the silage is made and the temperature in the silo has gone down considerably, there is 
no further evolution of carbon dioxide and therefore uo danger in eutering the silo, even if this 
has heen shut up tight. 

Covering the Siloed Fodder— Straw, marsh hay, sawdust, finely cut corn stalks or 
green husked fodder, cotton-seed hulls, etc., are used in various localities to cover the siloed fod- 
der, but none of the materials recommended for the purpose can perfectly preserve the uppermost 
layer of silage, as far as my experience goes, some six to eight inches of the top layer usually being 
spoiled. The wet or green materials are better for cover than dry substances, since they prevent 
evaporation of water from the top layer. 

The practice of applying water to the fodder in the silo has beeu followed in a large number 
of cases. The surface is tramped thoroughly and a considerable amount of water added. By this 
method a sticky, almost impervious layer of rotten silage, a couple of inches thick, will form on 
the top, which will prevent evaporation of water from the corn below, and will preserve all but a 
few inches of the top. 

None of the different methods foregoing will preserve all of the silage intact, and the author 
knows of only one way in which this can be accomplished, viz.: by beginning to feed the silage 
within a few days after the silo has heen filled. This method is now practiced by many farmers, 
especially dairymen, who in this manner supplement scant fall pastures. 
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PUBLICATIONS ON THE CONSTRUCTION AND 
MANAGEMENT OF SILOS 


Norse —In addition to the few publications on the subject of Silos and Silage here listed, many of the State 
agricultural experiment stations have issued bulletins which are sent free to residents of the respective States. 
For convenience in ordering these and other bulletins, a directory of the experiment stations is given in this cou- 
nection, Directors should he addressed in their official capacity, and not personally, to obviate the possibility of 
delay in the supplying of bulletins in their ahsence from their stations. 


A Book on SitacE. By F. W. Woll. Rand, McNally & Co., Chicago. . . $0.75 
Puysics oF AGRicuLTurE. By Franklin H. King. F. H. King, Madison, Wis. : 2.00 


Thirty-four pages of this work are given over to a treatment of mechanical cousiderations 
in silo-building. 


Siios, ENSILAGE, AND S1LaAGE. By Manley Miles. Orange Judd Co., N.Y. .50 
SiLos AND Sizace. By C. 8S. Plumb. Farmers’ Bulletin 82. United States Department 
of Agriculture eae : ee 
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DIRECTORY OF AGRICULTURAL EXPERIMENT STATIONS 


IN THE UNITED STATES 

DIRECTOR ee STATE Director Po ce Srate 
Py-He Mell. gesc2es. Auburn _____... Alabama J. T. Otinson _...| Mountain Grove 9| Missouri 
J.M. Richeson. -| Uniontown 2___.. Alabama. 8. Fortier........ Bozeman ......-- Montana 
G. W. Tuskegee 3___.... Alabama E. A. Burnett___-} Liocola . Nebraska 
R. H. Tucsoo -_......-. Arizona J. an Stubbs ----- Reoo.... Nevada 
R. L. Bennett: Fayetteville _.._- Arkansas W..D. Gibbs ._...; Durham __..--.-. New Hampshire 
E. W. Hilgard _...| Berkeley_....---- California E. B. Voorhees ..| New Brunswick19; New Jersey 
L. G. Carpenter Fort Collios. -| Colorado * E. B. Voorhees ..| New Bruaswick!1] New Jersey 
E. H. Jeokins_ New Haveo4 Connecticut Luther Foster ._.} Mesilla Park.... | New Mexico 
W.O. Atwater Storrs 5. Connecticut W. Hz. Jordau...- New York 
A. T. Neale =: Newark... .| Delaware I. P. Roberts. ---- .| New York 
VT. Lake City........ Florida B. W. Kilgore__. North Carolina 
h. J. Experiment _.... Georgia J. H. Worst.....-. North Dakota 
J.A. Moscow..........| Idaho C. E. Thorne_.... .| Ohio 
ELD Mavennolt: Urbana _..-__..-. Thinois John Tields...... -| Oklahoma 
C.8. Plumb. Lafayette___._._. Todiana J. Withycombe..} Corvallis. ..-....- Oregon 
Cc. F. Curtiss... Ames ____---..--- Iowa Hap. ane State College ....| Penasylvania 
J.T. Willard ._ Manhattan ..-... Kansas H. J. Wheeler . Kingston -..-.-.. Rhode Island 
M. A. Scovell - Lexington --...-- Keotneky H. 8. Hartzog -_.| Clensoo College./ South Carolina 
W. C. Stubhs. Baton Rouge 6...) Louisiana J. W. Heston --..| Brookings ...-...| South Dakota 
W. C, Stubbs. .....] New Orleaas7 .../ Louisiana A. M. Soule __-.-- Knoxville .__.-... Tenoessee 
W. C. Stubbs __._.. Calhoun 8........ Louisiana J. H. Connell __.. | Paes Station ..| Texas 
Chas. PD. Woods...]| Orono ........--- Maine J. A. Widtsoe....| Logaao _-_...-.--- Utah 
H. J. Patterson...) College Park ..... Maryland J. L. Hills .......| Burlington ..._.. Vermout 
H. H. Goodell._...]| Amherst .... ..-. Massachusetts J. M. McBryde_-.) Blacksburg - - Virginia 
CG. D. Smith.......| Agricult. College.| Michigan E. A. Bryan......) Pullman _.... Washington 
W. M. Liggett ....} St. Anthony Park] Minnesota J. H. Stewart....| Morgantown. West Virginia 
W.L. Huichinson.| Agricult. College-| Mississippi W. A. Henry----- Madison ..- Wisconsia 
H. J. Waters_----- Columbia --.---.- Missouri E. E. Smiley---.. Laramie .......-- Wyomiag 


1College Station. 


2 Canehrake Station. 


3 Tuskegee Station. 


4State Station. 
5 Storrs Station. 
6 State Statioa. 


7 Sugar Station. 
8 North Station. 
9 Fruit Station. 


10 State Station. 
11 College Station. 
12State Station. 


13 Cornell Station. 


Making Poultry Pay 
By P. H. Jacoss, Editor The Poultry Keeper, Hammonton, N. J. 


CAUSES OF FAILURE 


While it may safely be asserted that all farms have their flocks of poultry, and 
that in proportion to capital invested larger profits are derived from that source 
than from any other live stock, yet farmers, as a rule, do not give that considera- 
tion to the poultry department to which it is justly entitled. 

Everything depends upon the man in the management of poultry; that is, 
success or failure rests entirely upon the management, and in studying the causes 
of failures the poultry keeper must hold in view the fact that the fowls are creatures 
in his charge, and that upon his judgment hinges the question of profit or loss. 
What have been the causes of failure with the many who have ventured into the 
poultry business, only to fail and then to decide that “‘ poultry keeping does not 
pay”? The following are the chief reasons, and they should be carefully considered : 

1. Endeavoring to keep two fowls where room for one only can be obtained ; 
that is, saving in expenses by cheapening the cost of houses and space. 

2. Buying fowls from other farms and thus bringing disease and lice into the 
flocks. 

3. Overfeeding, the fowls being supplied with the greatest abundance under the 
supposition, ‘‘the more feed the more eggs.” 

4. Cold drafts over the fowls at night, with a view to supplying fresh air, when 
the thermometer is low. 

5. Wasting time with sick fowls instead of destroying all birds that can not be 
quickly cured. 

6. Disregarding the breeds by keeping anything that is a fowl. 

%. Lack of exercise, the fowls being idle, discontented, and consuming food 
because they have nothing to do. 

8. Failure to provide sufficient warmth in winter, a season when eggs are 
highest. 


Copyright, 1902, by Rand, McNally & Co. (405) 
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9. Feeding eorn and wheat exclusively and omitting foods whieh supply albumen 
for the eggs. 

10. Feeding three times a day, the result being indigestion and the introduetion 
of disease in the floek. 

11. Lice, both mites and the large lice thut are found only on the bodies of the 
fowls and at all seasons of the year. 

12. Failure to keep the houses and yards elean. Labor is withheld at the most 
important periods. 

Success, therefore, depends upon the observance of certain rules, a negligence 
of the one being almost equivalent to disregard of the whole. Let us now consider 
what the enterprising poultryman should do, and take up each of the rules above 
by way of explanation : 

1. Too Many Fowl]s — Some fowls, sueh as Brahmas, are not so aetive 
foragers as others, but they should have room in whieh to exercise. 

The proper plan is to allow at least five square feet of space on the floor for each fuicl; hence, 
a house 10x10 feet (100 square feet) should not contain more than 20 fowls in winter. Such a 
house in summer, with the south side open, and protected by wire netting, with suitable roosts 
(all on a level, not stepped), may contain 30 or 40 fowls, as the yard affords room for exercise. 

The yard should have at least ten times the space of the house, but the larger the better: In 
winter the grain food should be scattered on the floor of the house, in chaff, cut straw, leaves, or 
even dry dirt, that each bird may scratch and work for its share, thus compelling exercise. More 
eggs will be obtained from ten hens having plenty of room than from twenty that are crowded ; 
while the cost of food and labor will be largely reduced. 

2. Buying Fowls — Never allow a bird from elsewhere in your flock unless 
you are absolutely sure that it is free from disease and lice. It is eheaper to quar- 
antine all purehased birds for a-week, or even a month, than to battle a whole year 
with a flock of diseased birds, as one bird will infect all the others. Keep neighbors’ 
pigeons away from your yurds, also the sparrows, if possible, as they may carry dis- 
ease on their feet. 

3. Overfeeding — The large majority of poultrymen feed too much. It is 
better to underfeed than to overfeed, for should a fowl beeome too fat it will be in 
excellent eondition for market but will produce few, if any, eggs. Indigestion 
results, the generative organs become weakened, fatty degeneration of the heart and 
liver occurs, while baggy erops, the erop-bound condition, laziness, and general 
susceptibility to disease, will prevail. It is the eggs from orerfed hens that fail to 
hatch in ineubators, the ehieks dying in the shells at an early stage, or just before 
they should come out. Always keep the fowls busy. Never feed three times a day, 


WARM QUARTERS ESSENTIAL 407 


as there should be a long interval between meals for 
digestion and to prevent the filling of the crop before 
the previons food is digested and assimilated. 

4. Cold Drafts — Our dwelling honses are tight, 
plastered, and warm, and even then the cold ‘fresh air” 
is forced in by atmospheric pressure. Poultry houses are 
seldom plastered and can not easily be made tight. The 
fowls usually roost near the upper part, which is not 
always close in winter. Ventilation does not mean cold : 
drafts coming in upon the fowls. Never have an open ri¢.179. Brown Leghorn cock 
ventilator at the top when the weather is damp or cold, Sten 
and, as much depends npon the direction of the wind, just how to ventilate is a matter 
for observation. The conditions for to-day may not be suitable for to-morrow. Have 
the poultry house tight in winter, especially at the top, and keep the doors and 
windows open during the day. If the house is not crowded there will be no liability 
of insufficient air at night. To test this, go into the house at night with a lighted 
candle, or a lighted cigar, and it will be noticed that fresh air is coming in from 
somewhere. It is more difficult to keep it out than to let itin. In summer have 
the house just as close, but open on one side. In other words, aim to have 
summer conditions in winter. 

5. Sick Fowls— Do 
not waste several days’ time 
*‘doctoring” a hen worth 
perhaps 50 cents. Always 
value your time and labor. 
Have a place for sick fowls. 
If it appears that a hen can 
not be cured within a reason- 

. able time it is cheaper to get 

Fig. 180. White-faced Black Vid of her, for it does not pay Fic. 181, Silver-spangled Hamburg 

Spanish Cock and;hen. to have her lose time, and 
such hens seldom amount to anything when they recover. ‘Take no risk of spread- 
ing disease. Better kill a few than lose all. 

6. Disregarding the Breeds— The dairyman who overlooks the differ- 
ences between the beef breeds, milk breeds, and butter breeds, falls behind his 
more enterprising competitor. The strongest competitor of the poultryman ts some 
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other poultryman, and the one who understands the impor- 
tance of the various breeds will win. It is not pleasant to 
say that the man who of all others should know one breed 
from another —the farmer —rcally knows less about fowls 
than those living in the snburbs of cities and towns, and 
the farmer would consider it an affront to be so informed, 
as he is supposed to be as skilled in his calling as are those 
engaged in other industries. But all farmers are not igno- 
rant in that respect, for many of them realize the value of 
Fig. 182. Black Minorea cock the breeds, Do not begin by going out and buying fowls 

ee mage aes Pall kinds, from all sources, but start with a few and raise 
them for yourself. One year only will make a great change in a flock by the 
use of pure-bred males. One good fowl is worth two worthless ones. ‘Try to have 
them uniform. You may begin even with common hens, but always use pure-bred 
males, and your young stock will then be improved every year. 

%. Lack of Exercise—No farmer keeps his horse standing idle continu- 
ally ifhe can prevent it. Keep the fowls busy. When they seem to have nothing 
to do keep the food away. Many flocks appear hungry all the time, but do not 
scratch. The canse is too much attention and too much food, as such fowls soon 
learn to wait for their owner to feed them, running to him every time he appears. 
They do not work because they do not have to work. 

8. Lack of Warmth in Winter — It is not necessary to have a fire in 
the poultry house in winter unless the house is severely cold or damp, and even 
then a stable lantern hanging from a wire will give sufficient heat; but have the 
house close on the north, east, and west sides, with ’ 
large windows on the south, so as to admit heat from 
the sun during the day. Keep the floor littered six 
inches deep with leaves, cut straw, etc., which shuts 
off cold drafts along the floor und provides litter for 
scratching. Wire fences admit winds through the 
yards. Always provide hedges or boards as wind- 
breaks. If the combs of the fowls become frozen they 
will not lay. Warmth will make the hens lay more 
eggs than will the food. 

9. Feeding Grain — Throwing down corn eet 


and wheat, and nothing else, is a lazy method, andit ™,)8%. Light Brahma cock and 
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induces no results. Give a variety. Hens can not possibly produce eggs in large 
numbers from corn and wheat alone, as such foods do not contain all the essential 
elements of egg production. They will lay eggs for a while, and apparently liberally, 
but sooner or later they will fall off in number. 


10. Feeding Three Times a Day— 
Do not do it, for the reasons already given. 


11. Lice —All poultrymen are willing to 
get rid of lice, but they seldom know when 
their fowls are infested. They examine the 
poultry honses and destroy the mites, retiring 
with the satisfaction of being rid of the pests. 
The real depredators are those seldom seen. 
They exist at all seasons, winter and summer, 
on the bodies of the fowls, usually close to the 
skin, on the heads, under the wings, and 
wherever they can hide. As soon as chicks are hatched these large lice go to them 
fromthe hens. Thousands of young turkeys die from that cause, as a single large 
gray louse can torture a chick to death. Examine for lice frequently. 

There is but one remedy for lice —work. When mites infest the poultry house, apply kerosene 
(adding a gill of crude carbolic acid to every quart of kerosene), using a brush. With a sprayer 
the carbolic acid and kerosene may be sprayed over the house if 
an emulsion with soap is prepared. This is done by shaving a 
pound of hard soap in half a gallon of water, boiling until the 
soap is in the solution. While hot remove from the fire, adding 
the kerosene and acid, churning briskly for 15 minutes until a 
creamy substance results. Then add 20 quarts of cold or hot 
water, and spray. 

For lice on the bodies use melted lard, but never use grease 
or oils too freely on fowls. A mixture of a gill of lard and ten 
drops each of sassafras, cedar, and pennyroyal oils may be applied 
daily, until the lice are destroyed. The premises must be kept 
clean, a dust bath provided for the birds, and whitewash used 
freely Work performed at the proper time will save many 

and hen. hours’ labor. 

12. Lack of Cleanliness — The poultry house and yards must be kept as 
clean as possible. An excellent plan is to have two yards to each house, growing 
grecn food in one while the other is occupied, changing the fowls to the cultivated 
yards as occasion requires. In this manner the filth is turned under, the manure 


Fic. 184. Buff Cochin cock and hen. 
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utilized, and no loss of space occurs, as the extra yard will produce a portion of the 
food. Fowls delight to work on spaded or plowed ground. 

The poultry keeper is disposed to consider his fowls as “flocks” instead of indi- 
viduals, overlooking the fact that a flock may coutain a number of fowls, no two of 
which are alike. The individual peculiarities and characteristics of cach individual 
must be a daily study, and the management must be regulated accordingly. 


THE BREEDS OF POULTRY 


The farmers who can not distinguish the breeds, and who allow their flocks to 
inbreed for generations, are legion, though there are many enterprising farmers, 
nevertheless, who keep only pure breeds and endeavor to make a profit therefrom. 
Such farmers know that eggs sell for cash, and that the supply from the flocks can 
be maintained every month in the year with good management. 

Those who give the fowls over to their wives and daughters to manage do not 
use judgement, for the reason that there is considerable labor to be performed in 
winter which is too severe for the female sex, the result being that on hundreds of 
farms the hens lay in the summer season, ag they are then freo to forage and secure 
for themselves all that may be required, but do not lay in winter because the condi- 
tions are changed. It is possible that the farmer’s wife will occasionally give the 
hens a good meal when the weather is very severe, but there will be more irregular- 
ities in the periods of feeding than should be the case. 

Another cause of lack of profit is the adherence to grain only as a food for 
poultry, corn and wheat being relied upon almost exclusively, resulting in indi- 
gestion and inability to produce eggs because the food is not properly balanced in 
the essential requisites for egg production. 

Strictly speaking, 
there ig no ‘‘general- 
purpose” fowl, hence 
no ‘‘ best breed ” both 
for cggs and for mar- 
ket. Tho best breed 
for laying may be un- 
profitable because it 
A. can not endure the cli- 
Fie, 186. Faverolle cock ond hen. mate. The best breed 


COMPARATIVE MERITS 411 


for market may not prove satisfactory for producing 
eggs. A brecd may be best for one purpose and sadly 
deficient in some other respect. Another point is that 
the ‘‘best” breed may have some families better than 
the others, and in these families may be some undesir- 
able individuals. Some Jersey cows have produced 
more than 20 pounds of butter per week (one very 
close to 40 pounds, according to the claim), but there | 
are hundreds of Jersey cows that do not produce 10 
ounds of butter per week. Much, therefore, depends | F iE 
oe the individuals of each breed. It has been Sea 
claimed that Leghorns, Hamburgs, Minorcas, and Black Spanish will surpass all 
other breeds as layers, yet some flocks of these breeds do 
not prove satisfactory. 

The really best layers are the Hamburgs, but unless 
kept under conditions adapted for them they are almost 
worthless, being tender, delicate, and inbred. The large 
combs of the Minorcas, Leghorns, and Black Spanish 
make them susceptible to the frost in winter, while 
they are not desirable in market. If you live in Texas, 
or south of the Ohio River, such fowls may prove excel- 
lent for laying. If you live in those States where the 
winters are severe use breeds that can endure the cold. 
After all, so far as the breeds are concerned, there is not a dozen eggs’ difference 
in a year between the ‘‘ best” and most of the others. 

By using the pure breeds yon can at least know what kind of fowls you have. 
For the farmer, we are willing to ask him to rely wpon the 
Brahmas, Plymouth Recks, Wyandottes, Cochins, and Leg- 
horns, the latter thriving well if given extra care in winter. 
These breeds are not the best for every purpose but they are 
probably as hardy as any that can be tried. 

Some breeds, such as the Leghorns and other non-sitters, 
will become restless in confinement and pull feathers, as well 
as learn to eat eggs. They are active and prefer plenty of 
room, but under suitable conditions they do well and pay. 

Eggs may bring more in winter but they cost less in y1¢.190. Dominique cockerel. 


Fie. 18% Black Java cock and hen. 
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summer. Many farmers sell eggs in summer that cost nothing but the food picked 
up on the farm, and while higher prices may be obtainable in winter, the cost of 
food, shelter, and labor are items which must be deducted from the gross receipts. 


NON-SITTING BREEDS 


The non-sitting breeds are usually small, or of medium size ; disinclined to incu- 

bate, especially when young; of timid temperament; easily frightened, and given 

We to roaming; destructive of insects, and addicted to 

flying if confined. They do not put on flesh readily 

and are tough if much more than one year old. To 

this class belong the Leghorns, Spanish, Hamburgs, 
Minorcas, Andalusians, and Red Caps. 

The Leghorns (White, Silver Duckwing, Dominique, 
Black, Brown, and Buff, Fig. 179) are entitled to first consider- 
ation, They have trim, rather small bodies; are too active to 
fatten readily; are hardy, and moderate feeders. They are 
persistent, regular layers of rather large, snow-white eggs, a 
forse fairly well-kept hen dropping 150 or more in a year. They 
Fic. 191. Colored Dorking cock and hen. begin to lay at 5 months of age and preserve their habit until 
6 years old. These qualities may deteriorate from inbreeding, hence a new strain should he intre- 
duced into the flock every two or three years at most. 

The Blaek Spanish (Fig. 180) return large quantities of eggs. The bird, however, is not 
well feathercd, more males are required to the same numher of females than are necessary with 
the Leghorns, the young are more tender, and the breed re- 
quires more attention in winter. 

The Hamburgs (Silver-Spangled, Golden-Spangiled, 
Silver-Penetled, Golden-Pencilid, White, and Black, Fig. 181) 
are small, active, aud great fliers, requiring a large range to 
dowell. They are persistent layers, and, when properly kept, 
will equal the Leghorns. The chicks are rather delicate, and 
the adults demand more attention than any of the other egg- 
producing breeds to be equally profitable. 

The Minorecas (Black and White, Fig. 182) are the heav- 
iest of the egg-yiclding breeds, and rank next to the Leghorns 
as layers. Weight: Cock, 8 pounds; hen, 64 pounds. The 
eggsare large. Both varieties are hcavicr than the Hamhurgs. 

The Andalusians (Fig. 182) rank with the Minorcas as hardy and excellent layers (being 
really Minorcas), Their plumage combines the light and dark shades of blue. 

The Red Caps resemble the Hamburgs, but are larger. They are extremely good layers. 
Plumage is Dlack and red. 


Fig. 192. Houdan cock and hen. 
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SITTING BREEDS 


The principal sitting breeds are the Brahmas, Cochins, Langshans, and Fave- 
roles, prized as being excellent layers and mothers, and also for their market 


qualities. All these breeds are slow in their 
motions, not easily frightened, not given to roam- 
ing, easily confined by low fences, readily tamed, 
heavy feeders, and excellent layers. 


The Brahmas (Light aud Dark, Fig. 183) are the 
best types of the meat producers. Weight: Cock, 12 
pounds; hen, 94 pounds. Dark variety, 1 pound less in 
each case. The young mature rather slowly. So inactive 
are the Brahmas that a fence 4 or 5 feet high suffices to 
restrain them; they are persistent sitters, but so clumsy on 
the nest that they sometimes break many of the eggs. 
They are above the average as egs-producers, the Light 
being the better of the two varieties. The flesh is of ex- 


Fig. 193. Rhode Island Red cock and hen. 


cellent quality, but they lack in breast meat. 


Fig. 194. Buff Orpington cock and hen. 


The Cochins (Buf, Partridge, Black, and White, 
Fig. 184) are good sitters, and, when properly managed, 
good layers, but are disposed to fatten readily. They equal 
the Brahmas as market fowls. Weight: Cock, 11 pounds 
(except Black Cochin, 10} pounds); hen, 8} pounds. 

The Langshans (Black and White, Fig. 185) are 
smaller and more active than any of the other Asiatics, 
and their flesh is of excelleut quality. They are preferable 
to the Brahmas or Cochins only because they are better 
foragers. Weight: Cock, 10 pounds ; hen, 7 pounds. 

The Faverolles (Fig. 186) are the result of a cross 
among the Brahmas, Dorkings, Cochins, and Houdans. 
The chicks mature remarkably early, and are hardy and 
easily reared; the flesh of the young birds is excelleut. 


“GENERAL-PURPOSE”” BREEDS 


The ‘general-purpose ” breeds (if such term may be used) are the Plymouth 
Rocks, Wyandottes, Javas, Dominiqgues, Dorkings, Houdans, and Rhode Island Lids, 
ranking as to excellence in the order named. 

The Plymouth Rocks (Barred, White, and Buff, Fig. 187) have plump, square bLedics, 
mature early, and are above the average as winter layers; the hens make excellent mothers, and 
this is considered by many as the general-purpose breed par excellence. The Barred variety is 
raost popular. Weight: Cock, 94 pounds; hen, 74 pounds. 
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The Wyandottes (White, Silver-laced, Golden, Buff, 
and Black, Fig. 188) are smaller than the Plymouth Rocks, 
and can be kept more economically. They have fuller 
breasts than some other varieties, are hardy, mature early, are 
well feathered, and attractive in appearance. The White 
variety is most desirable. Weight: Cock, 94 pounds; hen, 
74 pounds. 

The Javas (Black, Mottled, and White, Fig. 189) are an 
old American class of fowls that for no good reason have lost 
popularity. They are excellent as egg producers and for mar- 
ket purposes, maturing early, and having the yellow shanks 
and toes, the absence of which constitute’ an objection to some 
of the dark-colored hreeds. The hens make good sitters and 
mothers, and the Javas bear confinement well. The Black variety is most commonly kept. 
Weight: Cock, 94 pounds; hen, 7} pounds. 

The Dominiques (Fig. 190) resemble the Plymouth Rocks. They bear confinement well 
and do not appear to deteriorate from inbreeding to the extent observed in some of the other breeds. 
They mature early, are hardy, make good mothers, and are valuable as a farm variety. Weight: 
Cock, 8} pounds; hen, 64 pounds. 

The Dorkings ( White, Silver- Gray, and Colored, Fig. 191) have short legs and heavy bodies 
and are hardy if properly cared for, but still are too delicate to endure confinement in damp, cold 
houses. They rank high for quality of flesh, Weight: White, cock, 74 pounds; hen, 6 pounds; 
Stlver-Gray, cock, 8 pouuds; hen, 64 pounds; Colored, cock, 9 pounds: hen, 7 pounds. 

The Houdans (Fig. 192) are the most popular of all the French breeds. Wright says of 
them: ‘Better table fowls there are none; the laying powers are great; the chicks fledge and 
grow faster than almost any other breed, and the eggs are prolific.” Their objectionable features 
are the fifth toe, heavy beard and crest, aud their flying habit. Weight: Cock, 7 pounds; hen, 
6 pounds, 

Rhode Island Reds (Fig. 193) are smaller, more active, and mature earlicr than the 
Plymouth Rocks. They are hardy, prolific, furnish a good quantity and quality of meat, and are 
excellent layers. 

Buff Orpingtons (Fig. 194) are a favorite fowl] in 
Canada, where they are raised for export to England. 
The breed has been received with favor in the United 
States, because of the excellence and quantity of the flesh 
and the pullet’s capacity as an egg-producer. Weight: 
Cock, 103 pounds; hen, 84 pounds, 


~ — oo 


Fie. 195. White Pekin duck and drake. 


“FANCY” BREEDS 


The ‘‘fancy” breeds, as a rule, present few 
claims either as layers or as food producers. 
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Unless kept by themselves they will vitiate any other 
strain. The most celebrated of the fancy varieties are 
the Polish, Games, Silky, Sultan, Frizzle, Rumpless, 
and Bantams of several varieties. All these are more 
or less delicate, and reqnire extra care, with the ex- 
ception of the Bantam, which is undesirable in any 
poultry yard except as a pet. 


DUCKS 


The White Pekin (Fig. 195) is the most pop- 
ular of the profitable breeds of ducks; pure white, PY Ji g7ey African goose ana 
hardy, an excellent layer. Weight: Drake, 6 pounds; 
duck, 7 pounds. Birds 10 weeks old may be fatted to 5 pounds for marketing. 

Aylesburys by many are preferred to the Pekins, as being hardier, heavier, 
and more prolific, and by others are crossed upon the lighter breed. Weight: 
Drake, 9 pounds; duck, 8 pounds. 

Ronens (Fig. 196) also are heavier than Pekins, but dark plumage is a disad- 
vantage, as the white birds make better appearance when dressed ; flesh fine-grained 
and of good flavor; development rather slow. Weight. Drake, 9 pounds; duck, 
8 pounds. 

Black Cayugas are hardy, domestic, and thrive in confinement, but are 
open to objection as to color; mature early. Weight: Drake, 8 pounds; duck, 
7% pounds. 


GEESE 


Gray African geese (Fig. 197) resemble 
the Pekin ducks in that they require little care, 
thrive in moderately close confinement, and 
mature early. Many raisers consider them the 
most profitable of all breeds. Young Africans 
can be marketed at 10 weeks, fattened to from 
8 to 10 pounds. Flesh is of fine textnre and 
good flavor. 


Fie. 198. Toulouse goose and gander. Toulouse geese (Fig. 193) are large framed ; 


416 POULTRY HOUSES 


good layers; thrive in con- 
finement; color, gray; ab- 
dominal pouch hangs almost 
to ground. Weight: Gan- 
der, 20 pounds; goose, 18 
pounds. The Toulouse and 
Embden are the largest of 
the breeds. 

Embden geese (Fig. 
199) are pure white, resem- 
«bling Toulouse somewhat in 
form; lay fewer eggs, and 


Fie. 199, aye : 
Bigs O05 Ramen epoeene “arecanore inclined: 10° 26It 4 


hardy, and of rapid growth. Fig. 200. Bronze turkey cock. 


TURKEYS 


Bronze turkeys (Fig. 200) are most generally kept because of their surpassing 
size, despite their roving disposition and the large range they require. Weight: 
Gobbler, 36 pounds; hen, 20 pounds. 

White Holland turkeys are persistent layers, and disinclined to sit early in 
season; mature early. Weight: Gobbler, 26 pounds; hen, 16 pounds. 

Narragansetts are gray, with bronzed wings; mature early, with plump, 
marketable bodies. Weight: Gobbler, 30 pounds; hen, 18 pounds. 

The Buffs, Slates, and Blacks are perhaps less profitable fowls than 
any of the foregoing, although the Buff is somewhat heavier than the Wh'te Hol- 
land. The Bronze and White Holland varieties are the most popular. 


POULTRY HOUSES 


There is no kind of poultry house that will suit all. One may prefer one 
design and another something different. All depends upon the cost. There is 
much disagreement in the ideas of poultrymen regarding poultry houses, and even 
if one selects a style that suits his ideas, the cost may be an objection. ‘The accom- 
panying illustrations (Figs. 201-208) show some designs of poultry houses that have 
proved useful in practice. 
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Lathing and Plastering— 
All poultry houses should be lathed 
and plastered in order the more easily 
to destroy lice, but as such an item 
of expense is seldom incurred, more 
or less cold air always comes in. 
The majority of those designing 
poultry houses are more concerned 
ahout ventilation than about any- 
thing else, overlooking the fact that 
the houses are not plastered, and 
more failures occur from this cause 
than from all others combined. 
Avoid open ventilators in winter; ses Foe a “ad 
you will have more difficulty in ty. 201. House and yards for confined fowls: This house is so 


2 * aa : . arranged as to he easily cleaned from the outside, the droppings 
keeping the cold air out than in get falling into a trough at the rear, the floor under the roost being 
ting it in. on an inclive. C, iucline; P P, roosts; NN, nests; D, dust box; 


W, water trough; V, ventilator. 


Roomy Qnarters — While 
there is no ‘‘best” poultry house, one of the most desirable is that which provides a roosting 
place at night and a scratching place during the day It may take up considerable space, but one 
will get more eggs and have more vigorous fowls hy giving plenty of room. As regards space 
required, the kind of fowls must be considered. One can keep three Leghorns on the space that 
two Brahmas will occupy. The floors should he of concrete, but should always be kept covered 
with cut straw or leaves. Any other floor will harbor rats underneath, but concrete is cold unless 
covered, Always protect poultry with wire against dogs, cats, rats, hawks, owls, and other enemies. 


Construction for Comfort — The main object to desire in poultry houses shonld be 
warmth in winter and cool airin summer. Use plenty of glass, as fowls and chicks detest dark- 
ness, preferring the cold outside to a cheerless interior. 

Hens steal their nests to escape from lice, from too much warmth in summer, or from nests or 
houses which for one reason or another are uncomfortable. They will lay in comfortable quarters 
rather than steal away to any other place. 

Do not construct the house for your convenience, endeavoring, at whatever cost to the fowls, 
. to save labor for yourself. True, 
one may as well take advantage of all 
opportunities, but keep in view that 
the poultry house is for the comfort 
of the hens more than for the con- 
venience of their owner. 

The open side of a poultry house 
should face the southeast, as more 
warmth will be thus obtained, espe- 
cially in the morning. Windows may 
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be placed on the southeast sidc, and on the east and west sides if preferred. The climate, soil, 
and location must also govern the selection of a design, Dampness must always be avoided. 


INCUBATORS AND BROODERS 


At the present day the incubator performs an important part in the manage- 
ment of poultry, and as incubators and brooders have been perfected to a high 
degree, they are as easily operated as farm machines, and with much less labor. The 
introduction of incubators, in- 
stead of reducing prices for 
early broilers, has increased 
them, as a larger number of 
consumers hag been educated 
to enjoy such luxuries. 


Fig. 203. Poultry house with brooder apartment: Designed to show : ‘i 
how glass may be employed to give light and warmth to front and At one time a breeder known to 


rear apartments. the writer put upon the market a 
large supply of ducklings, for which he had no sale. Being forced to almost give them away he 
did so, much discouraged, hut those to whom he sold them returned for more, and the next 
season he could barely supply the demaud, To-day the same man hatches annually over 10,000 
ducklings, for which he receives sometimes as much as 30 cents per pound. 


Incubator Egg Supply — Prices of broilers are always high in April and 
May, and good every other month in the year. Many, however, make the mistake 
of selling inferior chicks, and conclude that the broiler business does not pay. 
One of the serious difficulties is to secure the eggs, as they are nsually scarce in 
winter. When eggs are purchased they must be secured in small lots, from 
separate farms, the result being that many of them do not hatch, as each lot of 
fowls contributing to the supply is kept under different conditions. In some 
yards, or on some farms, the 
hens may be too fat, the males 
may be impotent, and the 
pullets may be immature; in 
fuct, there are more drawbacks ro 
than one can easily enumerate. Fic. 204. Movable roost, designed for heavy fowls. 


Selecting the Egg-Producing Flock —To succeed, the farmer must control his 
egg supply, and to do this he should keep a large number of hens, or select neighbors to do so for 
him. If he desires hardiness and quality in his broilers he should use Brahma, Plymouth Rock, 
Wyandotte, or Cochin hens, the males to be Colored Darkings. No pullets should be retained, as 
the Dorkings are only moderate laycrs, aud a flock of Dorkings should he kept solely for the 
purpose of producing males. The codperating ncighbors also should be provided with such males. 
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Cross-bred heus or pullets may he used, provided they are part Brahma, Cochin, Plymouth Roek, 
or Wyaudotte. No attempt should be made to select the ‘‘best laying breeds,” as that would 
entail the use of breeds not so suitable for producing broilers. The chief desideratum is hardé- 
ness, a8 the object should be to batch only such chicks as can be raised, kept thrifty, and 
marketed to advantage. One good chick is worth more than two or three inferior ones, consumes 
less food, and entails less lahor. The Dorking is the finest of all table fowls, aud will give quality 
to the chicks. While it is not a very hardy breed, yet, if crossed with the breeds mentioned. the 
chicks should prove hardy. 

In this connection, however, it is well to urge that before venturing too far experiments 
should be made with a few Dorkings, for the reason that the breeds which feather out rapidly 
when young are not so hardy as those which begin to feather later and slowly. The Dorking, like 
the turkey, feathers rapidly, the vitality of the chicks being heavily drained to produce feathers. 
Beginners should use Brahma or Cochin hens, or crosses of the same, and Plymouth Rocks or 
Wyandotte males. Avoid black fowls, as the pin-feathers show on the carcasses when dressed. 

It will thus he seen that the ‘‘best” breed, even for producing broilers, is selected only with 
difficulty, as there are some faults in each breed. Even the bardy Brahma or Cochin is deficient 
in plump breast, and does not fatten readily when young, seeming to make use of all the food for 
purpose of growth. The Plymouth Rocks and Wyandottes are freer from faults than many other 
breeds intended for broilers or market fowls. Either the White or the Barred Plymouth Rocks, or 
any variety of Wyandottes may be selected, as there is no difference in the several varieties, except 
color. 

A brood consisting of Leghorns and Brahmas, or of any two breeds, will not always thrive 
so well together as when separate, for the reason that the Leghorn requires more warmth than the 
Brahma. It is hest to have chicks as uniform as possible. 

Feeding for Eggs— Use hens in preference to pullets for producing broilers, as many 
pullets are immature. Chicks from eggs laid by hens are usually stronger and more vigorous than 
those from pullets. A hen is one that is at least one year old. When feeding the hens which are 
to produce eggs for incubators bear in mind that they may become too fat. Give meat, ground 
blood, clover hay (cut fine), green cut hone, and mixed grains, instead of feeding too much wheat 
and corn, and never feed mature fowls three times aday. A light meal in the morning and a full 
meal at night may be allowed, hut always scatter about a gill of millet seed in the litter, in order 
to induce the hens to scratch and work. A hen that is a good scratcher, one that is constantly 
busy, is always a good layer. 


Hints about Incubators and Brooders— As directions are always 
sent with incubators it is not necessary to attempt to tell how to operate them. 
The temperatnre for hatching is 103° Fahrenheit. If the incnbator hatches some of 
the eggs, but not all, the fault is with the eggs, as no two eggs (nor two hens) are 
exactly alike. The fact that an incubator hatches some of the eggs is proof that only 
the perfect eggs were suitable for the purpose. The hen does no better. Eggs 
placed under heits are usnally selected, a dozen of the best in a large lot being nsed, 
while those placed in incubators are of all kinds. 
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When operating an incubator do not depend entirely upon the regulator. Brains 
are more important than regulators. Do not hesitate to give care and hard work 
to the business. It is labor and brains that bring success. The operator who 
depends entirely upon the machine makes a mistake. 
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Fio. 205. Double poultry house and sheds: The sheds are shown at the ends, the roosting rooms in the center. 
This plan permits of any number of sueh houses, the interior arrangement being shown in Figs. 206 and 207. 


(Plan submitted by Mr. M. K. Boyer, Hammonton, N. J.) 

Constant Warmth Necessary — Early broilers are not summer chicks. A hen’s suc- 
cess in hatching and rearing a brood in the spring is not to be compared with the brooder’s work 
in winter. Everything depends upon warmth in the brooder for the chicks, and the warmth must 
be constant and regular. The most successful broiler raisers are those who have an attendant in 
the hrooder house to watch the chicks and the temperature, and another attendant to go on duty 


at night; for it is in the night, when the fires get low, that the chicks become chilled, owing to 
lower temperature or changes in the direction of the wind. 
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Fia. 206. Double poultry house and sheds: Floor plan. ati : 
pyre) shed: i door om comioniog shed Ante Esti pen; e, window; d, o Bat tor danke voce: 
e, st; f, small door into yard; g, gate in yard. rops may bi i " " ; 
tire orig Senet 38g y Pp y be grown iu alternate yards, the other yards 


A, scratching shed; B, ro 
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Keep in view, then, that hatching broilers with incubators is winter work. It can be done 
only with the incubator and brooder, as hens seldom become broody in winter. The incubator is 
always ready for work, aud more chicks can be atteuded to with the aid of brooders than when 
hens are used. It would require 100 hens, each having 10 chicks, to hover 1,000. And, to make 
it plainer, a hen can not successfully hover 10 chicks iu winter. True, she does it—-in summer, but 
if turned out to care for her chicks in the wiuter season, she and her brood would perish. 


Fie. 207. Closer view of double poultry house and sheds, showing the fowls confined during cold weather. 


Care of Brooder Chicks— There is no mystery in the care of brooder 
chicks. They require no food for 48 hours after they are hatched, but they should 
have warmth in the brooder —a temperature not lower than 95° the first three days, 
and gradually reduced to 80°. A clean board floor, on which sharp sand has been 
spread, and a mess of pinhead oatmeal every two hours, for the first two days, will 


be all that they will require, but a teaspoonful of millet seed should be scattered on 
as 
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the floor, so as to keep them at work. Do not turn them out to get ‘fresh air.’ 
They will get more than you may desire if the weather is cold. More chicks are 
killed by fresh air than are saved, as but few brooder houses are plastered, or too 
close for ventilation. 

Overerowding — Do not keep too many chicks in one brooder. Fifty chicks together will 
thrive where a hundred will perish. Crowding is fatal. The great banc of those who raise broilers 


is the attempt to economize in space by keeping too many fowls or chicka together. It 1s better to 
hatch fifty, and get them to market, than to hatch a hundred and send only twenty-five to be sold. 


Feeding Brooder Chicks — The first two days give pinhead oatmeal and millct seed. 
On the third day allow cooked potatoes (the small ones will answer), and the chicks will pick them 
to pieces unaided. Continue the pinhead oatmeal and millet sced until the chicks are two weeks 
old, but after the first week give cooked bread, consisting of 2 pounds corn meu), + pound of wheat 
middlings, 1 pound sifted ground oats, + pound of ground dried blood, + pound Tinsecd meal, 
2 ounces bone meal, and 1 tablespoonful of salt. Mix with milk or warm water, somewhat dry, 
and bake. This food may be given once a day. Crnmble the bread and give only as much as they 
will eat up clean. Never Icave: any food over ufter a meal. 

Feed three times a day, using the bread at night. In the morning give cracked corn and 
cracked wheat. At noon give potatoes, finely cut clover, scalded, or scalded clover meal, and 
cracked corn. Between the meals scatter a gill of millet seed for every fifty chicks. In fact, give 
the chicks anything they will cat, the same as to a hen, but give a varicty. When the chicks are 
a month old, double the proportion of blood. Hard-hoiled eggs may be allowed once a weck only, 
but a raw cey, thickenvd with corn meal, may be given once every day to about 20 very young 
chicks, the ration being increased for those of more advanced aye. 

Bower Disease, should it appear, indicates that at some time the heat may have been too low, 
that the chicks are being forced too much, or that some kind of food given is unsuitable. In such 
case remove ailing chicks and reduce the food of the rest, or change it somewhat. Never force 
them too rapidly. Bone meal, just large enough for grit, may he kept in a box where they can 
help themsclves. Do not use sawdust on the floor, as chicks sometimes eat if. Clean dirt or sand 
is better ; even coarse bran will answer Fine grit should be allowed, and every day the floor of the 
brooder must be cleaned. Be sure to maintain sufficient warmth. 

Lice should never be found on a brooder chick, as lice must come from some infested fowl. 
Never allow an adult fowl near the brooders, for should a single chick become infested with lice 
the others will soon share the same fate. 


The Possible Profits — All this means work, but it is work that pays. 
Under proper conditions a man can attend to several thousand chicks and not lose 
more than 10 per cent. It is impossible to avoid some loss, ax there will be chicks 
that can not survive, even under hens. Do not overlook the fact that a brood of 
chicks means a great many individuals, all differing one from another in many 
respects. 


A thrifty chick should weigh a pound and a half at ten weeks. Some weigh more, but a 
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pound and a half is the market weight, and if one can get 2 large proportion of the chicks to 
market when ten weeks old it will be doing well. The food will cost 5 cents for every pound of 
chick produced. The chicks may bring as much as 50 cents a pound, according to the market, 
the scason, and the demand. It requires about three months from the shell to market. 

An industrious operator should get three broods to market from each broodcr in a year, or 
seven broods in two years. Chicks do not bring high prices in summer, and the weights required 
are heavier, but there is less expense for care, food, etc., in sammer than in winter. 

Marketing Broilers — When selling broilers assort them. Never put 
choice and inferior ones together, aud never ship nutil you have arranged with the 
buyer or commission merchant. Never send live chickens to market in winter, as 
they will perish on the journey. Kill by hanging the chicken by the legs and 
sticking a sharp knife into the brain, through the mouth. Pick as quickly as pos- 
sible, without scalding, and then carefully remove the pin feathers. Ship in boxes 
or barrels, packing in ice, if necessary, and using no packing material. Upon the 
neat appearance of the chicken in market largely depends the price. 

Always learn, before selling, how fowls are to be dressed for your particular market, as customs 


and laws differ. 
FEEDING 


Feeding regulates the number of eggs produced and also the health of the fowls. 
More harm is done by overfecding than by underfeeding. Never feed soft food if 
it can be avoided. The giazard 
is intended for grinding the 
food, and to deprive it of that 
function is to induce disease. 
There are some foods. however, 
that must be moistened, but 
the hard foods should be pre- 
ferred, giving soft foods not 
oftener than once every other = |8 
day. Fic. 208. Fattening house: Has movable trough, the attendant 

feeding the birds without going inside. The small yard 

Hard Foods—If poultry permits of limited exercise while birds are being fattened 
must he fattened for market there per pisnae 
is no better food than corn, hut for laying hens corn is too heating in summer, contains an 
insufficient supply of mineral matter, and is not well supplied with protein. Corn and wheat 
should he a portion of the winter ration, as the bodies of the fowls must then be kept warm. In 
the summer season a less concentrated ration is more suitable. Some of the hest hard foods that 
may be given daily with corn ‘are cow-peas, soy beans, or cheap white beans, the forr-er being 
quickly, easily, and cheaply grown, and may be fed at all seasons. A morning food of jual parts 
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of wheat and cow-peas, with corn and cow-peas at night, will prove satisfactory The next day, 
for the morning meal, use $ pound of clover hay, cut fine, and scalded the night before. To this 
add 4 pound of bran, $ pound of ground meat, and 4 pound of dried ground blood, using enough 
corn meal to make the mess somewhat dry. At night give mixed corn and wheat. Keep a box 
of mica grit, and also of coarse ground bone, always within rcach. 

How Mueh to Feed — That is a problem. No two hens eat the same quantity, nor will 
a flock eat the same amount every day. No fixed quantity can be suggested, as only observation 
can guide the poultryman. Always scatter the whole food, feeding the soft food in a trough, 
carefully removing all that is not eaten, Do not leave food constantly before fowls. The liability 
is that overfeeding will make the laying hens too fat. Between meals a gill of millet seed, scattered 
in litter, will keep them busy. It is estimated that one quart of corn per day, for a dozen fowls, or 
its equivalent, is the proper average allowance. 

Method in Poultry Feeding —To know when a hen is too fat weigh her. Make it 
arule to weigh some of the hens, at least, once a week. If they have lost in weight give more 
food; if they have gained reduce the grain ration. Jens, when very fat, lay soft-shell eggs, abnor- 
mally large eggs, very small eggs, double-yolk eggs, and then begin to cease laying. Fat hens are 
usually also inclined to sit. Even a non-sitter will become broody when fat. 

Another plan is to weigh the food and give the hens all they will eat, or until they walk away 
from the trough. Weigh that left over, and the difference between the weight of all the food and 
that left over is the amount eaten. You will then know how much your hens will eat at a meal, 
but it does not imply that all hens will eat that quantity, and the same hens may consume less the 
next day. After learning the maximum quantity they will consume reduce it one-half for the 
morning meal, but give as much as they will eat at night. 


In Summer, as the wants of fowls will be fewer, less grain and even less food 
is necessary. Fowls that forage, and have abundant opportunities for securing food, 
may not require any assistance at all, no food being necessary. Very young rye, 
grass, or clover, may be laxative at first, and fowls should not be compelled to sub- 
sist on green food too early in the spring. 

The fact is, that a hen is somewhat like a hog; she will eat almost anything, and 
may therefore, be fed on a large variety of foods, even hay (cut fine and scalded) 
being accepted, while cooked potatoes, carrots, turnips, and table refuse will be 
relished. The main point is not what to feed, but how not to feed too much, 
always giving a suitable allowance of animal food, such as ground meat or ground 
blood. 

CAPONIZING* 


Caponizing serves the same purpose in the case of poultry as does castration in 
the case of other farm stock. The operation, if practiced on any considerable scale, 


1 For the illustrations that accompany this section izing instruments, the drawi i 
the author is indebted to Mr. W. H. Wieth ore, of Phila- graphs taken during persue ee Beer cor pEely- 
delphia, expert caponizer and manufacturer of capon- : 
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enables the farmer to provide for market an article 
above the ordinary and to secure high prices for the 
product. Capons grow larger than cockerels, being 
less active, and their flesh hag a finer flavor and a 
more delicate grain. The same is true of poulardes 
(pwlets from which the ovary has been removed). 
On the score of cruelty— an objection sometimes 
urged —there is little to be said, for the operation 
is no more painful than castration, and not to be com- 
pared, in poiut of pain suffered, with the punishment 
a cockerél undergoes in a single fight. Capons do 
not fight, and a larger number may with safety be 


‘ : Fig. 209. Dorking capon, showing the 
housed together than in the case of a mixed flock of effect of the operation ON 
pullets and unaltered cockerels. Syment: 


BREEDS FOR CAPONIZING 


The heaviest and largest capons are produced by crossing a Colored Dorking 
cock on Buff Cochin or Light Brahma hens. If two successive crosses are to be 
employed, the best results may be obtained by mating (1) a Houdan cock with 
Brahma, Cochin, or Langshan hens, and then (2) the pullets of the cross with Ply- 
mouth Rock cockerels, from which breeding yellow legs and skin will result. 

Other Good Crosses — A fair-sized capon, with an excellent development of breast meat, 


may be obtained by mating a strong, large Game cock with Brahmas or the pullets of the crosses 
named above. 
Wh 


WPA. A Brahma cock on Cochin hens, or a Plymouth 
aye Rock cock on Brahma or Cochin hens, will produce a 
fine capon. The Wyandotte may be used on large, 
coarse hens, but one should avoid such breeds as the 
Leghorns, Hamburgs, Black Spanish, aud Polish for 
capons. 


INSTRUMENTS AND THEIR USE 


A good caponizing board may be made by 
following the suggestion embodied in Fig. 210. 

Staple (A) is used to slide over the bird's wings; the 
two lugs, about an inch from the points, are to prevent 
forcing the wings too close together, as would be done 
without them. The bar crossing the staple in the 
Fie. 210. Caponizing board. middle enables the operator to use the upper part for a 
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handle. One point is longer than the other, to make its introduction into the board easier. With 
seven holes in the board a bird of any size may be held. The strap loop (B) has a pin across 
the top, to prevent the strap from falling through the board when not in use. At the other end 
of the strap is a weight (C) for keeping the feet down. 

The various instruments required for caponizing will be named and 
illustrated as we proceed. : 

Preparatory Care — Birds must be kept in vigorous growth from the 
start, so that they will be well developed and in good condition for a safe operation 
when from 3 to 4 months old. The pro- 
portion of birds that die under the knife 
is very small, not exceeding 2 per cent in 
the hands of an experienced operator. 

The fowl will die, if at all, in a very few min- 
utes, and if at once bled it ig as good for table use 
as if killed in the ordinary way. Thus the possi- 
bility of loss is reduced to the vanishing point. 

It is desirable for the beginner to proceed 
cautiously. Caponizing is surgery, and is not to 
be carelessly undertaken If possible, onc should 
watch closely the work of an cxperienced oper- 
ator. In any case it is well to practice on a few 
dead birds before attempting to alter live oncs. 
Thus, and by the aid of the printed directions that accompany the caponizing instruments of all 
makers, one may in a short time become reasonwbly expert. The bcginner may gauge his pro- 
ficiency by the fact that the operation, when well done, occupies less than two minutes. 


Fig. 211. Fowl in position for caponizing. (Hooks 
and cords above.) 


OPERATING ON COCKERELS 


First, have a narrow table, box or harrel, so that it can be moved around to yet the sun on the 
fowl in any desired position. Good light is necessary for the expert, and sunlight for the learner. 
Lay the fow] upon its left side. Wrap the cord twice around the bird's legs above the knees. 
With only one wrap they are liable to kick them- 
selves out of the loop. This style of hooks enables 
one to make a slip-loop quickly. Put the other cord 
once around the fowl’s wings. The opposite ends 
of the cords attach to a half brick, or a weight of 
some kind, then let them hing down over the sides 
of the table as shown in Fig. 211. By this means 
they are held securely. 

Wet the bird's side and feathers with cold water, 
to prevent bleeding, and enable you to make the Pia. 222.0 Caponizing: 


Making the incision. 
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feathers stay where you desire them, by twisting them under as a man would his mustache. This 
will enable you to perform the operation without pulling a feather. Pull the flesh on the side 
down toward the hip, so that when the operation is over the hole between the ribs will be 
eutirely closed by the skin going 
back to its place. Therefore the 
opening in the skin will be ? of om ; ta : 
an inch above that between the Fic. 213, Combined knife and forceps for caponizing. 

ribs, enabling the wound to heal 

up ina day ortwo. The incision must be made between the first and second ribs, about 4 ineh long. 

The First Incision —When rendy to eut (Fig. 212), push the point of the knife (Fig. 
213) in quiekly,"¢ of au inch, and hold it there a seeond, as the fowl] will work its ribs up and 
down just at that mo- 
ment. When it beeomes 
quiet, the incision may 
be increased to $ inch, 

Lay the knife down, 
keeping the skin in place 
with the left hand. Now 
: you are ready for the 

Fra. 214. Caponizing spreader. spreader (Fig. 214). 

Take the spreader be- 

tween the thumb and first finger, press it until the two ends eome together, and then insert the 

hooked ends in the ineision (Fig. 215), making sure to have the hooks between the ribs. Hold 
the spreader in position with the left hand, 

Enlarging the Incision— Take up the knife again. Enlarge the opening by eutting 
(Fig. 216) toward the backbone, and forward on a line between the ribs, until it is large enough 
to admit the free passage of the scoop twister (Figs. 217, 218). Care must be taken not to go too 
near the backbone. After alittle practice you will 
be able to do this eutting and draw little or no blood, 
by eutting on a line with the veins iustead of cross- 
jing them. Should they bleed mueh wipe with a 
damp rag, or small sponge, before you tear open the 
thin skin. Otherwise the blood will run in on the 
testicles and make the lower one harder to find. 

Completing the Operation—Take up the 
scoop tirister (Figs. 217, 218). With the hook end tear 
open the thin skin until you have the right testicle 
well in view and an incision large enough to press the . 
scoop twister through. This hook must beused with — Fre. 215. Caponizing: Inserting the spreader. 
eare, or an artery or the bowels may be punctured. 

Take the connula spatula (Fig. 220) in the left hand; with it push the bowels aside, and just 
below will be seen the left testicle. With the right hand introduce the scoop turister, as shown in 
Fig. 221; catch the lower or left testicle endwise in the scoop, as seen in Fig. 222, and shake 


AVES 
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gently to get it all in and to make tbe spermatic cord 
scttle well down into the slot. Then begin to twist 
the testicle off. 

At this point the learner will find the spatula 
very useful for forcing the testicle into the scoop (as 
. it sometimes slips out), and for preventing the bowels 
&Y from being twisted up by the scoop. A number of 
| these difficulties disappear with a little practice. 

Now remove the right or upper testicle (Fig. 
; 223), the same as the left. Both testicles are shown 

ese elitr Enlarging the opening in Pigs, 222 and 223, in order to show their exact 
position. The left testicle should always be taken 
out first, us it is the hardest to remove. If you remove the right one first and cause the bird 
to bleed, it will flood the cavity so that the lower one can not be seen so well, and the operator 
will have much more trouble in getting it out, but when the left one is out it will not be over ten 
seconds before the right one can be removed. Most beginners prefer to remove the upper one first. 
They contend that they have a 
better view when the right one 
is out of the way, but that is 
only because it appears casier ; 
the correct practice is as just Fie. 217 Caponizing scoop and hook, 
set forth. 

Notes on Various Difficulties —If a small piece of the testicle sbould be left in, by 
failure to get it all in the scoop properly, put the scoop in again and catch it in the slot, even if it 
be no larger than a pin’s head, as these are the pieces that produce ‘‘ slips.” 

If the testicle is very large, which you will find is the case with a 4-month-old Leghorn, take it 
out by the scoopful, continuing to go after the remainder unti] all is removed. 

If much blood flows, spoon it out with the scoop titster. 

The next day after the operation, if capons have a windy swelling, run a darning ncedle 
through the skin and the gas 
will all eseape. 

If an artery be cut in the 
operation, the dead fowl] is as 
good for food as if it had 
been bled in the neck. 

If the operation is suc- 
cessful, as it usually is, capons 
generally bave a movement 
of the bowels. 


Fic. 2i8. (aponizing scoop with clipping knife in Seoop. Slips— Siips, which are 

. partly caponized fowls, are 

not casily distinguished from the cockcrels, except by their large size and the scar on their side. 
They are often as large as the full capon. Slips, as already explained, are the result of leaving 
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a portion of the testicle in the abdominal cavity This piece grows to a considerable size, some- 
times larger than the normal size of the entire gland, and is filled with a watery substance. Slips 
are a nuisance in the yard, as they are constantly chasing the hens. There seem, at the present time, 
to be more slips than full capons on the market, 
and they bring within 2 or 3 cents of the capou 
price. There is no need of producing slips in 
caponizing, since it is extremely easy to spoon 
out any small piece of testicle remaining, by the 
aid of the slot in the scoop tirister. 

Ducks and Turkeys—It is more diffi- 
cult to caponize drakes than any other fowls, as 
they are exceedingly compact, their entrails fill- 
ing them up completely At three months the S5 
testicles of a drake are much harder to get hold —-F1@._219._ Caponizing: Using the hook to tear the 

skin around the testicle. 
of than are those of a cockerel. The glands are 
longer and narrower, and lie closer to the hackbone than in cockerels; their bowels, furthermore, 
very commonly protrude through the incision while the operator is trying to catch the testicles 
in the scoop —something that never happens with any other fowl. 

Turkeys are caponized in the same manner as cockerels, but the operation requires larger 
instruments. 


OPERATING ON PULLETS 


Pnilets that do not lay in due time may be made poulardes—an operation pro- 
ductive of the same good market results as in the case of caponized cockerels. 


Preliminary Examination — Open the /eft side, between the first and second ribs, the 
same as would be done in 
case of a cockerel, but do 
not tear open the thin skin 
covering the howels until 
a preliminary examination 
has been made. Let bright 
sunlight shine into the cavity, and through the translucent membrane the egg-cluster (ovary) 
can be seen quite plainly. If the ova are fine, like fish-roe, the operation had better proceed ; 
but if any of the eggs are as large as a small pea, 
the pullet will begin laying soon, and had better 
be saved. The incision will quickly heal, and the 
pullet will be none the worse for the knife. 
Removing the Egg-Cluster—Tear open 
the thin skin, and you will see two milky-white 
cords or tuhes leading down from the egg-cluster. 
The upper or larger one, which should he about 
the size of thin wrapping string, is the egg passage. 
This passage, in a pullet about to lay, is consider- Fig. 221. Caponizing: Using the scoop. 


Fia. 220. Caponizing cannula spatula, using steel wire instead of horsehair. 
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ably enlarged, and after she has laid awhile it 
becomes the heaviest of the entrails. 

Take hold of the cgg duct with a pair of 
tweezers, or a bent piece of wire for a hook, and 
cut out about 1 inch, which will stop the produc- 
tion of evys and make the pullet grow larger and 
lay on finer, better-flavored flesh, the same as a 
capon. 

Dissecting for Practice —Those desir- 
ing to make poulardes should kill a 4-month-old 

; re pullct and an old laying hen and disscct them for 

ie ion reece bird, showing internal yactice. Cut off the left leg at the hip joint, 

and then the plate from the second rib down, 

which will expose the bowels. Ease them out toward the front, and the bowels and egg passages in 
cach will rewlily he seen, the bowel passage being on the right and the egg passage on the left side. 

To make sure of the exe passage in the pullct, introduce the probe just below the egg-cluster, 
pushing it gently down the passage until it makes its exit at the proper place. Without this 
dissecting it is impossible to know what to cut, unless one has been shown by an experienced 
person. 

Some advise cutting, in the actual operation, below the flank, but the foregoing method is 
better, hccause the operation is safcr, and a preliminary examination of the state of the ovary is 
possible. 


AFTER CARE OF CAPONS AND POULARDES 


For from 24 to 37 hours before the operation 
the fowls are kept without food, so that they are 
exceedingly hungry. They should be fed very 
sparingly for the first day or two on scalded corn 
meal with a little salt, then they may have more. 
After a weck give them plenty of food; you will 
find them very ravenous for a month or two, aftcr 
which they gradually case up and cat considerably 
less, {f they are confined give them some bone 
meal, and broken clam and oyster shells, They 
should have plenty of the best water available. Do not allow them to drink from dirty httle 
puddles or stagnant ponds, which gives the flesh a bad flavor, besides causing fowls to droop. 


Fig. 223. Caponizing: Dead bird, showing how 
right testicle is removed. 


DISEASES OF POULTRY 


The various breeds of poultry are subject to many diseases, much depending 
upon the care and management, as flocks not allowed to come in contact with 
others having diseases usually escape, but wheu once the safeguard is broken down 


ROUP, CONSUMPTION $51 


and a single diseased fowl from some other farm is bronght in as a member of the 
flock, it means that every fowl on the premises becomes liable to the ailment. 

Administration of Remedies — Treatment of disease in flocks is diffi- 
cult. While a horse, cow, or sheep may be handled and treated the case is very 
serious when fifty or a hundred fowls are ill, as each individual must be attended 
to, the difference in size between the horse and the fowl, though great, not being 
im proportion to the work required for the latter. If but two minutes were devoted 
once a day to administering medicine to each sick fowl it would require an hour to 
attend to thirty, and it is doubtful if such rapid progress could be made. 

Few fowls will eat if very ill, hence remedies must be foreed upon them, or 
given in the drinking water, which they sometimes refuse when it is medicated. 
Prevention of disease is therefore better than medication. 

A remedy which, when tried once, gives no results, may be excellent if given 
every hour for two or three days. The impossibility of using remedies so frequently 
when large numbers of fowls are ill is apparent, as the work could not easily be 
done. To handle the birds singly, and force the medicine down their throats, is 
not only tedious but also dangerous to human beings. 

The two diseases that have done more damage to poultry than any other are 
roup and cholera. Roup includes many diseases, though really it is of a scrofulons 
nature. Cholera was at one time a sconrge, but has almost disappeared, the term 
being now used by the inexperienced for indigestion. The majority of the ills of 
fowls are due to overfeeding. 

ROUP 


Roup may be known hy the discharge from the nostrils, of an exceedingly disagreeable odor, 
the fowl being dejected and gradually wasting away. It is a contagious disease, which rapidly 
spreads, even the ground being contaminated from occupancy by the birds. Being of a scrofulous 
nature, large lumps frequently appear on the face, or other portions of the body There is no swe 
cure, and it is uscless to waste time with remedies, for even should a cure be made the bird would 
be of less value than before. To attempt a cure is to retain the bird as a sonrcc of contagion. It 
is the poultryman’s plain duty to stamp out contagious disease as soon as it appears, burning the 
bodies of all dead birds. a 

Another name for roup is contagious catarrh, a term usually applied to ‘' pip,” which is a 
thickening of the secretions of the nostrils. 


CONSUMPTION 


Birds are subject to consumption, catarrh, bronchitis, plenrisy, pneumonia, and other mouth, 
throat, and lung diseases. It is difficult to diagnose such cases, but difficult breathing, running 
at the nostrils, and general debility are the indications. The symptoms may be relieved by pro- 
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viding a warm room, in winter, and nourishing foods; but it is best to destroy the birds. When 
they are apparently well, and have hoarseness, or difficulty in breathing, especially after exercising, 
or when on the roost at night, the cause may generally be traced to overfatness. Omit all food 
for a few days, allowing once or twice a day about a teaspoonful of raw eggs, beaten, adding 
+ grain of quinine. Sometimes a draft of air at night will aggravate this ailment. 


PIP 


Pip is dne to dryness of the mouth and throat, the nostrils being clogged and the bird forced 
to breathe with the mouth open, which dries the tongue and causes the formation of a hard scab. 
The remedy is 1 or 2 drops camphorated oil in each nostril, and a few drops in the mouth, given 
with the point of a sewing-machiue oil can, two or three times a day. 


APOPLEXY 


Apoplexy occurs when birds are overfed, they being found dead from no apparent cause, 
though previously apparently healthy. Lack of exercise, too much grain, and sometimes cxcessive 
warmth in summer induce the apoplectic condition. The remedy is bulky food, such as cut 
clover, grass, cabbage, or any green material. 


CROP DISEASES 


The crop may be compacted and the bird may die of starvation because the food can not pass 
into the gizzard. A piece of string, rag, long grass, feather, or other article picked up, may be 
responsible, in which case the crop must be emptied of its contents by drawing the outer skin 
aside and making an incision, then thoroughly cleaning the crop and washing it with warm water 
containing a little borax or carhonate of soda, sewing with silk stitches, and tying the ends of 
each stitch. The crop may also become baggy or inflamed, due to indigestion as well as over- 
feeding, the memhrane at times being inflamed. Withhold food until the crop is completely 
empty and then feed but little food, twice a day, for a week or two, giving a teaspoonful of melted 
lard occasionally. 

ORDINARY DIARRHEA 


Diarrhea, if the discharges are large and frequent, may be checked or relieved by giving a 
pill or tablet composed of a grain of subnitrate of bismuth, following with 2 drops of laudanum, 
half an hour later, and repeating the dose every hour until a change is noticed. 


GAPES 


Gapes attack young chicks, any indications of gaping on the part of the adults heing symptoms 
of something else, usually of colds, catarrh, or an overfat condition. Gapcs in chicks are caused 
by round, thread-like worms attached to the windpipe, which obstruct breathing. It is a theory 
that the earthworm is the host which introduces them to chicks, though they may be picked up 
from the ground in certain stages, or taken in unclean foods, as they are coughed up by older 
hirds. The remedy is to clean the yards, or keep chicks on new locations, using lime frecly in the 
yards. A drop of turpentine ou a bread crumb sometimes gives relief. Some use a horse hair, or 
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tip of a small] feather, in the trachea, twisting it, and withdrawing quickly; but such practice 
requires experience. A pill of garlic, asafetida, and turpentine, somewhat soft, given every hour, 
is known to afford relief. 


SCABBY LEGS 


This is the work of invisible mites, which form the rough scales or scabs, Any kind of grease 
frequently applied will effect a cure. Sulphur and melted lard, twice a week, applied quite warm, 
is excellent. The disease spreads from one fowl] to the others. 


CANKER 


Canker is a form of sore throat, similar to diphtheria, and contagious. The remedy is to swab 
the throat with chlorinated soda, and give a 4-grain quinine pill three times a day, but it is better 
to destroy such birds as soon as they are attacked and burn their bodies. 


INDIGESTION 


This is the great bane of the poultryman, being often denominated ‘‘cholera.” Diarrhea, 
dysentery, and nearly all forms of bowel disease may be attributed to indigestion. It is caused by 
overfeeding, by continuous use of the same foods and lack of variety, by inactivity, and by close 
confinement. The remedy is to confine the fow] without food for 48 hours, giving 1 teaspoonful 
tincture of nux vomica in a quart of drinking water. At the expiration of the 48 hours allow one 
meal a day for a week, giving 1 ounce of lean meat and no other food. Then give a variety, feed- 
ing sparingly. Endeavor to induce the fowl to scratch by scattering a little millet seed in litter. 
Green rye, early in the spring, exposure to storms, filthy quarters, and unwholesome food will also 
sometimes cause bowel disease. 


CONSTIPATION 


Constipation is caused by sameness, or excess of food and lack of exercise. Using green food 
is an excellent remedy, and a teaspoonful of linseed meal, in the food once a day, will prove 


beneficial. 
WORMS 


There are a number of different kinds of worms peculiar to poultry. Filth, decayed food, and 
the condition and period of occupancy of the yards are factors to be considered. The remedy is 
to add a teaspoonful of spirits of turpentine, and the same of sulphur, to a pint of corn meal, 
moisten, and let the birds eat as much as they will, twice a week. 


FAVUS 


Favus is askin disease, due to parasites, popularly known as ‘‘ white head,” the feathers coming 
out and the head having a scabby or warty appearance. Favus is contagious. An cxcellent 
remedy is to mix sulphur and carbolized vaseline, applying once a day, first washing the head 
with whale-oil soapsuds, and rinsing in warm waier. 


Such diseases as Asthenia (going light) in chickens, and Black Head in 
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turkeys (the one being a wasting away of the body and the other a parasitic disease 
of the liver and intestines), need no description, as the only plan tu pursue is to 
destroy the birds and disinfect the premises. 

Such ailments as buwinbie foot, corns, and lameness are frequently local, being 
due to high roosts, or causes peculiar to the surroundings. 


NOTES ON TURKEYS, GEESE, AND DUCKS 
TURKEYS 


The turkey is discontented under confinement and prefers to forage. Jt destroys 
many worms and insects, and after it is three months old is very hardy. Many 
farmers allow them to roost on the trees. Thus they are exposed to storms and 
become lame from alighting daily from the high roosts, being also rendered liable 
to roup and other diseases. 

Have, for turkeys, an open shed with a moderately high roost with wire mesh 
frout as a protection. Feed them in the same manner as suggested for hens in 
winter and they will soon learn to come up at regular hours. In summer give only 
alight meal of wheat at night. One gobbler is sufficient with an ordinary flock, 
und should be procured from «a distance every year. 

Young turkeys are casily raised if properly kept, though on most farms the 
majority perish, owing to the large gray lice on the heads and necks, which pass 
from the hen to the chicks. Dampness is also fatal to them. 

When first hatched give no food for 26 honrs, then give stale bread dipped in 
fresh milk, feeding four times a day, allowing also finely chopped boiled eggs and 
chopped onions (bulbs and tops). Give also lettuce, parsley, cabbage, clover, and 
similar green vegetable matter, chopped, and as they grow give cracked corn, 
wheat, cracked cow-peas, and millet seed, the latter being excellent from the start. 
A few drops of melted lard (too much should be avoided) on the heads of the young 
will destroy the lice, and should be followed by a thorough dusting with fresh 
insect powder. Lxamine them every two or three days. Keep them well fed and 
sheltered until they ‘shoot the red,” or are about ten or twelve weeks old. 


GEESE 


(reese require almost no care, but should have dry quarters. They prefer grass 
on the pasture on which they will thrive. In winter one good meal a day, as much 
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as they will eat, of cooked potatoes or turnips, with cut clover, ground oats, and 
ground meat added, will be sufficient. 

Goslings — The same food is excellent for goslings. which should he fed three 
times a day the first week and twice daily thereafter until two or three weeks old, 
when they can help themselves on the pasture if given a light meal at night. Keep 
goslings from ponds until well feathered, but keep drinking water within reach. 
Asarule, geese instead of hens are allowed to hatch out the goslings. The young 
geese only should be sold, as the old ones will perform service for many years. 


DUCKS 


What has been said of geese apples also to ducks, excepting that where large 
numbers are kept for supplying eggs for incubators the Pekin variety is usually 
preferred, and ean be kept without ponds if an abundance of drinking water is 
provided. Ducks will become lame if their quarters are damp. Cut straw, litter, 
or chaff may be used on the floors. When laying they should be fed twice a day as 
much as they will eat, as suggested for geese, but green food must also be given. 
When not laying they should be turned out to consume grass, having a meal only 
at night. Animal food is essential for geese and ducks. 

Ducklings are fed entirely on soft food, consisting of cooked turnips, thick- 
ened with corn meal, ground meat, bran. and sifted oatmeal, not too wet, four 
times a day. Cleanliness is essential with them, und they must have water in 
troughs always within reach. Never use very cold water in winter as it causes 
cramps. Ducks sell best in May, June, and July. A duckling of the Pekin variety 
should weigh at Jeast 4 pounds when ten weeks old. 

One drake and six ducks make a pen. Ducks will lay over 100 eggs each, 
beginning in January and February and finishing in a few months. Pekin duck- 
lings sometimes weigh 5 pounds when ten weeks old, but such weights are the 


exception except in the experience of experts. 
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PUBLICATIONS ON POULTRY AND PIGEONS 


American Breeps or Fowris: I. Tue Prymovru Rock. Bulletin 29, Bureau of Animal 


Husbandry. United States Department of Agriculture ‘ ia 98 . £0 15 
AMERICAN STANDARD OF PERFECTION, THE. Supplied by ee Judd Cb., IN. YY: 1.00 
Gives detailed descriptions of the various breeds, and sets forth also the points of excellence 
for the show-room. 
Broiters FoR Prorit. By M. K. Boyer. I. 4. Johnson d& Co., Boston, Mass. 50 
Designed for the beginner in artificial hatching. 
Business Hen, Tue. By J. Collingwood. Rural Publishing Co., N. Y. 15 
Carons For Prorit. By T. Greiner. Mann and Fireside, Springfield, Ohio 380 
Cuickens, APOPLECTIFORM SEPTICAMIA IN, Bulletin 86, Bureau of Animal Industry. 
United States Department of Agriculture . 10 
CHICKENS, GAPES oF. By H. Carman. Bulletins 70 aa 74, ene suri altural Haperi- 
ment Station, Lexington, Ky. el ods “trp Se peeks ot ear : - 
CiicKENS, STANDARD VARIETIES OF. Farmers’ Bulletin 51. United States Department 
of Ayriculture es Sy ae ge oe ame : 
Diseases oF Pourtry, Tre, By D. E. eaters Orange Judd Co., N.Y. 50 
Duck CuLtune, By James Rankin. James Rankin, South Easton, Mass. ae gi 25 
Mr. Rankin speaks with the authority of a ponltryniau who hatches and markets 10,000 
ducklings annually, 
Ducks AND GEESE. Farmers’ Bulletin 64. United States Department of Agriculture —_ 
Eaas anp Turin Uses as Foop. Farmers’ Bulletin 128. United States Depurtment of 
aAlyriculture . oa a=) 
Farm Povitry. By George C. Watson. The Macmillan Co., N.Y. 1.25 
Fow1is: Care AND Frepina. Farmers’ Bulletin 41. United States Department of a i- 
eulture ; F es aes : : cae 
Fow.s, Rour 1. By J.B. Barlow. Report, Rhode Inlund “Naa Heperiment Sta- 
tion, Kingston, R. I. (1898) . wh ots aes boe Re Se 
Investigations CONCERNING INFECTIOUS DisEAsES AMONG PountRy. Bulletin 8, Bureau 
of Animal Industry. United States Department of Ayriculture AS 
PicEon Krerer, Pracrican. By Lewis Wright. Cassell & Co, N.Y. 1.50 
Pigeon Queries. By E. E. Quick. Orange Judd Co., N.Y. 225 
Pouttry, Prorirs in. Orange Judd Co, N.Y. : as, cated: i 1.00 
Pouttry: Tun InLusrrarEeD Boox or. By Lewis Wright. Cassell & (o., N. Y. 5.00 


An English publication, profusely illustrated. 


Pountry APPLIANCES AND HANpicRAFT. Compiled by G. B. Fiske, Orange Judd Co., 
INQ ey. — 
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Pou.ttry ArcuitEecturE. Compiled by G. B. Fiske. Orange Judd Co., N.Y. 
Pou.try Book, Revisep Compierr. Farm and Fireside, Springfield, Ohio 


Poutrry CuLturr. By I. K. Feleh. ctmerican Agriculturist, N.Y. 
Includes matter on show-room judging. 


PovuLtry CuLturK, PracticaL, Hpitemist Publishing Co. 


PouLtRY KEEPER, Practican. By L. Wright. Cassell & Co.. N.Y. 
An English work. 


Pouttry KreEerer, ProrirasB.e. By Stephen Beal. Orange Judd Co., N. Y. 
An English work. 


Pouttry Raise, Five HUNDRED QUESTIONS AND ANSWERS IN. Practical Poultryman, 
Whitney's Point, N. Y 


Pouttry Ratstnc ON THE Farm, Farmers’ Bulletin 141. United States Departinent of 
wlgriculiure. .. i : cee ee geo Ore 


Pou.try Recorp Boox, Monsey 1x. Orange Judd Co., N. Y. ae 
TURKEYS AND How To Grow Tuem. By Herbert Myrick. Orange Judd Co., N. Y. 


TurKEYs, BLACK-NEAD OF. By §. Cushman. Report, Rhode {slund Agricultural Experi- 
ment Stution, Kingston, R. I. (1894) 5 


29 


25 


ALENDAR FOR 1902 - 1952 


And for 150 Years Previous to 1902, 
Specially Arranged for Ready Reference. 


JAN. (31 days) 
FEB.(28 or 29 days 
MARCH (81 days). f 
APRIL (80 days). 
“MAY (81 days). 
JUNE (80 days). 
JULY (31 days). 
AUG. (81 days). 
SEPT, (80 days). 
OCT. (81 days). 
NOV. (30 days). 
DEC. (81 days). 


1927 
1825 
1774 


NOTE.-- To find on what day of the week ne calendar day of any 
al 


1- 
gp} Year fell or will fall, find desired year in upper left-hand table and desired 
<f month atthe right. The reference figure opposite the year and under the 


month will indicate the appropriate monthly calendar beneath. 


IHlandy Rules and Useful Information 


WEIGHTS AND MEASURES 


MEASURES OF LENGTH 
Rods (Poles or 


Linear Measure — 


League Mites Frrtongs Prrvehes) Yards Feet Inches 
1 — 3 = 24 = 960 = 5480 = 15,840 = 190,080 
1 _ 8 = 320 = 1.760 = 5.280 = 638,360 
1 = 40 = 2208 J 660 = 7,920 
1 fd 545 = 163 = 198 
1 = 38s 36 
1 = 12 
Surveyor’s or Chain Measure — 
Mile Chains Rods (Poles) Links Inches 
1 = 80 = 320 = 8,000 = 63,360 
1 = 4 = 100 = 792 
1 = 25 — 198 
1 = 7.92 


Oceasional Measures —3 inches=1 palm; 4 inches=1 hand; 9 inches=1 span; 24 
feet = 1 military pace ; 6 feet = 1 fathom; 6,080.26 feet = 1 nautical mile, or knot; 3 nau- 
tical miles = 1 league; 60 nautical miles = 1 degree at the cquator (69.168 statute miles) ; 
360 degrees = circumference of carth at equator; 6,072 feet = 1 geographical mile. 


MEASURES OF SURFACE 
Square Measure — 


Square Mile alrves Square Rods Square Yards Synere Feet Square Inches 
1 = 640 = 102,400 = 3,697,600 = 27,878.400 = 4,014, 489.600 
bee 160 = 48340 = 43,560 = 6,272,640 
1 = 304 = Cio B= 39,204 
5 he 144 

Surveyor’s Surfaee Measure — 
Township Square Miles Acres Square Chains Square Rods Square Links 
1 = 36 = 88,040 = 280,400 = 8.686.400 = 2,304,000,000 
1 = 610 = 6400 = 102400 = — 64,000,000 
1 = 10 — 160 = 100,000 
1 aa 16° = 10,000 
ies 625 


Oceasional Measures —1 circular inch (area of circle 1 inch in diameter) = 0.7854 square 
inch = 1,000,000 circular mills (area of circle .001 inch in diameter); 1 rood = 40 square 
poles or rods. 
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MEASURES OF VOLUME 
Cubic Measure — 
1,728 cubic inches =1 cubic foot. 
27 cubic feet =1 cubic yard. 
128 cubic feet =1 cord of wood (a pile 4x 4x 8 feet). 
242 cubic feet = 1 perch of masonry (1x 14x 164 feet). 


Liquid Measure — 


Tun Pipes (Butts) Puncheons Logsheads Tierces Bbls. Gals, Quarts Pints Gills 
1 =, 52 = 3 = 4 = 6 = 8 = 252 = 1,008 = 2,016 = 8,064 
1 = 14 0CU = 2 = 383 = 4 =126 = 504 = 1,008 = 4,032 
1 = 144 = 2 = 4@= 8 = 336 = 672 = 2,688 
1 = 14= 2 = ®B= 252 = 504 = 2,016 
1 = i1= 4 = 16= 3836 = 1,344 
1 = 314= 126 = 252 = 1,008 
1= 4= 8= 32 
2 a 2= 8 
Apothecaries’ Fluid Measure — ie 4 
Gallon Pints Fluid Ounces Fluid Drains Minims (Drops) 
1 = 8 = 128 = 1,024 — 61,440 
1 — 16 = 128 = 7,680 
1 = 8 = 480 
Dry Measure — 1 = 60 
U. 8. Struck Bushet Pecks Quarts Pints 
1 = 4 _ 32 = 64 
1 = 8 rt 16 
1 = 2 


The U. S. heaped bushel is a cylinder 184 inches in diameter and 8 inches deep, heaped toa 
cone 6 inches high. It 18 equal approximately to 14 struck bushels. 


MEASURES OF WEIGHT 


Avoirdupois, or Commercial Weight — 


Net ov Short Ton Hundredweight Pounds Ounces Drams Grains 
1 = 20 = 2,000 = 32,000 = 512,000 
1 = 100 = 1,600 = 25,600 
er 146 = 256 = 7,000 
1 = 166= 487.5 


The original ‘‘long ton” of 2,240 lbs., divided into 20 cwt. of 112 lbs., and these into 
4 quarters of 28 lbs , is still used. The hundredweight of 100 lbs. is also known as a cental, or 
quintal. The metric ton contains 2,204.6 lbs. A stone is 14 lbs. 


Troy, or Jewelcrs’ Weight — 


Pound Ounces Pennyiceights Grains 
1 = 12 = 240 = 5,760 
1 = 20 = 480 


1 24 


The carat, used in weighing diamonds = 8.168 grains. 
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Apothecaries’ Weight — 

Pound Ounces Drams Seruples Grains 
1 = 12 = 96 = 288 = 5,760 

1 = 8 = 24 = 480 

1 = 3 = 60 

The grain, in the three tables of weight, is identical. 1 = 20 

CIRCULAR MEASURE 

Circumference Quadrants Signs Degrees Minutes Seconds 
1 = 4 = 12 co 360 = 21,600 = 1,296,000 

1 = 3 = 90 = 5,400 = 324,000 

1 = 30 = 1,800 = 108,000 

4 = 60 = 3,600 

1 = 60 

NUMBERS FOR RAPID CONVERSIONS 


Inasmuch as multiplication is easier than division, the following table of | 


decimal multipliers will be found useful for rapid conversions. 


In case no high 


degree of accuracy is desired, the multiplier may be abridged by omitting one or 
more figures at the extreme right, adding 1 to the last figure of the decimal fraction 


remaining if the omitted figure is 5 or greater than 5. 


multiplied by 0.00454 equal Quintals, approximately. 
Relations of Common Weights and Measures 


Mee tei ccs odes eee a oesk multiplied by 0.0001894 equal miles. 

MardsSroce 2 sates te sb eeeeeeee ef 0.0005682 ‘ miles. 

INKS? ono ce es oacaessesieess eat a 0.2202 ‘« yards. 

PVards) ss e ee oe os es i 4.5454 «links. 

Thinksiss j2225e 5. lee cheeks 0.66 «feet. 

WM eCte ene eee 2 ae 1.515 “links. 

Square Inches st 0.00694 «« square feet. 

Squares Meets 245550355 52ecce. 2 “ 0.11111 ‘* square yards. 
Square Yards se 0.0002066 ‘acres. 

WA CIOS eae oe os toete se steed, ee 0.4840 ‘square yards. 

Cubic Inches_.--_-------------- fs 0.000466 *« U.S. struck bushels. 
Cubic Inches._...---...--------- us 0.004829 ‘« U.S. gallons. 
CubicyMéet=. 22251: vi82 bss i: 7.4805 “U.S. gallons. 

U.S. Struck Bushels..-..----.-- 2 2,150.42 ** cubic inches. 

M28 Gallons. 2025.22 hencssbe8s ie 231.0 *€ cubic inches. 

Uz SeGallonss. -..ce52.-2222208= a 0.13868 ‘« cubic feet. 

Cubic Inches _.---------------- 0.000864 «© U.S. heaped bushels. 
U.S. Heaped Bushels. .-.-.----- ee 2,747.7 ‘* cubic inches 

Cubic feet of Water (at 62° Fahr.) Hs 62.355 ‘« pounds avoirdupois. 
U.S. Gallons Water (at 62° Fahr.) ue 8.3356 ‘© pounds avoirdupois. 
Cubic Feet of Water (at 62° Fahr.) a 0.031177 «short tons. 
Diameter of Circle...----------- 8.14159 ‘© circumference. 
Circumference .--------.------ S “ 0.381831 “diameter. 

Pounds Avoirdupois....--.----- £8 0.0089285 <‘* hundredweight (112 lbs.) 
Pounds Avoirdupois......-...-- a 0.00044643 ‘ long tons. 

Pounds Avoirdupois....-------- i 0.0005 ‘« short tons. 


Thus, Pounds Avoirdupois 
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Metric and Common Equivalents 


Tnthés 2.225032: 22-22 ses025hree8 multiplied hy 23.4001. equal millimeters. 
Millimeters ...__. Pe ueteet Same uf 0.08987 “ Gnches. 
os 2.54001 ‘*  ceutimeters. : 
ee 0). 3937 ‘© juches, 
“ 0.304801 “meters, 
3.28083 “feet. 
a 0.914402 ‘© meters. 
“ 1.093611 “yards, 
- 1.60935 ‘« kilometers. 
“ 0.62137 ‘miles. 
Square Inches_...._......------ ts 6.452 “square centimeters. 
Square Contimceters.........---- “ 0.155 ‘square inches, 
SquirewFettiee. 2. ete eet sees “ 9.250 ‘* square decimetcrs. 
Square Dccimeters......--2---- es 0.108108 «square fect. 
Squire? Vardss2osc5.2. 2266024 es 0.886 “square meters. 
, Square Mcters....-...--2.----- “ 1.196 “square yards. 
NCICS meee ovate ca tae ce et 0.4047 ‘hectares. 
HCCtir GS id DA eee Sees a 2.471 “acres, 
Square Miles. o.c.ceececec coe ee ag 259.0 “hectares. 
Hectares... oe ees ee ogee a 9.008861 «square miles. 
Cubic Inches _-__._---.------.-- “ 16.387 “ eubic centimeters. 
Cubie Ccntimeters...-.-...-2--- * 0.061023 ‘« cubic inches. 
G@ubic Weetes: 22242 22nd. 22 0s3 45 ve 0.02832 “ eubic meters. 
Cubic Meters ._..-.-..--------- ts 35.814 cubic fect. 
Cubiegsyords. 2.253 2255 22322 22 25 ip 0.765 “cubic meters. 
Cubic Mcters .....-.----------- 1,808 “cubic yards. 
DRUS)ICISS ext chee tes tae) See et ade e 0.85242 “ hectoliters. 
UTCGtON tens pec ea PIL ado oes 2.8375 “bushels, 
Hud’ Drams.:.s22.¢ 2522552252 ee 3.70 ‘milliliters, or cubic centimeters 
Miiiters4ss.3 ocelot tte - 0.27 ‘© fluid dramas. 
Finid Ouuces......------------ ve 29,57 ‘© milliliters. 
MGM ters: oe eke Ce Siete 2 7 0.033818 “fluid ounces. 
QuUAT Sree ee oer eaa At ern e « 0.94636 ‘liters, 
Witenes alee eee cote Me 1.0567 “quarts, 
Gallons 426 = ee ate ele Dae Sh a 3. 78544 «Titers, 
Iti tse Bash S eee ee a 0.2641 ‘* gallons, 
Grains 4242.5 20 oe bok 2 Soy a 64.7989 ‘« milligrams. 
Milligtams e022. le2c2eceoeL 0.01548 grains. 
Ounces Avoirdupois_.____--.._- : 28.3495 “« grams. 
GYAMBe teens UE Ge cic ate = i. 0.038527 ‘ounces avoirdupois. 
Pounds Avoirdupois.._-_.....--- 158. 50242 ‘* grams. 
GUD INS] Sate a one CRETE ee ae " 0.0022045 «pounds avoirdupois, 
Pounds Avoirdupois.... _...--- a 0 45859 “kilograms. 
Wao Grams. hae See ick “ 2.20462 ‘¢ pounds avoirdupois. 
QUUNGCSEDTOVs225 2 ot oh iia ele 31,10348 ‘* grams. 
Grams sents wisee els BE me 0.08215 *“ ounces troy. 
Pounds Avoirdupois...... 2.2.2. a Q.0045859  «*  quinfals. 


Quintals. cen. oS ndesew ze sce ees 220,46 ‘pounds avoirdupois, 
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THE METRIC SYSTEM AT A GLANCE 
LENGTH SURFACE. 
NUMBER oF 
Units. | VOLUME. 
Name. Equal to Name. Equal to 
10,000 Myriameter -__-_-. 6.2137 mi. Myriaster 
1,000 ilometer 0.12137 mi. . Kiloster 
100 |. ectometer. 828 ft. Lin. Hectoster 
10 |. -Dekameter - 82.8 ft. . Dekaster 
UNIT |. -. METER -. 39.37 in. ubie meter 
1-10th |. . Decimeter - 3.937 in. ..- Decister 
1-100th - Centimeter. __ 0.3937 in. Centister 
1-1000th j|..-.--- Millimeter -..._.- 008937. Wiesedececteash egestas | Saas eecc cece. $28, | res deeoee ate Millister 
WEIGHT. CAPACITY. 
NUMBER OF] _ 
Units. 
Name. Equal to Name. Equal to 
1,000,000 2,204.6 Ibsys! | teettoeasdaw eee ne eS Re ee a eter Seen oe eee 
100,000 220.46 oe 
10,000 22.046 ae aoe 
1,000 0 rh | Kiloliter or Stere--_.-.. 264.17 gals. 
100 Bod Oz. = le eee zeee Hectoliter _.....-- 26.417 
10 (0S 5-7 (es | see Dekaliter ---- 26417 
UNIT 15.432 grains —|]...-----.-- LITER.-_--- 1 0567 gts. 
1-10th Os | (mee Deciliter..... 0.845 gill 
1-100th O15dse eS eee Centiliter 0.338 fi. oz. 
1-1000th 0.0154 “ jfile ee_e. Milliliter 0.27 tl. dr. 
PRINCIPLES OF THE DECIMAL SYSTEM 


The decimal system, on which the United States currency is subdivided, is so 
widely used, especially in scientific. work, in this country, that familiarity with 
its notation is indispensable. 

Under the decimal system, every fraction ig represented with 10, or some 
multiple of 10 (as, 100, 1,000, 10,000) for its denominator. 

Integers and fractions are written on the same line, the whole number to the 
left, and the fractional to the right, of a point called the decimal point. Thus, 
87.1=8%7,. A decimal nuimber is a number which includes a decimal fraction. 

Tu a decimal fraction, the denominator never is written. The denominator 
is always understood to be 1 with as many ciphers annexed as there are figures 
(called decimal places) in the fraction (i. ¢., to the right of the decimal point). 
Thus, 0.7 = 75; for as there is only one decimal place, the denominator is 1 with 


one cipher, or 10. 0.879 = 4%. 
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Annexing ciphers to a whole number multiplies it by 10; annexing ciphers to a 


decimal fraction does not change its value. 


Moving the decimal point one place to the left divides a decimal number by 10 ; 


moving the decimal point one place to the raght multiplies it by 10. 


To Add Decimals— Arrange so that one decimal point falls 
under another, and proceed as in adding integers. 


819.063 
21.236 
0.008 


840.307 


To Subtract Decimals —Write as for adding, and proceed 
as in ordinary subtraction. 


819.063 
21.236 
797.827 


To Multiply Decimals — Proceed as in ordinary multipli- 
cation; then point off as many figures from the right of the product 
as there are decimal places in both the multiplicand and the mul- 
tiplier. In the example given, the multiplicand has 3 decimal places, 
and the multiplier 4. The product, therefore, must have 7, and we 
prefix a cipher to make the required number before setting down the 
decimal point. 


21.236 
-0018 
169888 
21236 
-0382248 


To Divide Decimals— Proceed as in ordinary 
division; then point off from the right of the quotient 


as many decimul places as the number of decimal places 21.9)8$19.063 (37.4 
657 


in the dividend exceeds the number of decimal places in 


the divisor. Ciphers must be annexed to the dividend, bee 
if necessary, so that its decimal places shall at least equal S76 
in number those of the divisor. If the dividend and 876 


divisor contain the same number of decimal places, the 
quotient is a whole number. 


To Reduce a Common Fraction to PANE 00000835 ete. 


Decimal Form — Aunex ciphers to the nume- 840 
rator, and divide by the denominator. In the ex- 216 
ample given, 8, is reduced to its equivalent decimal. Bae 
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TO COMPUTE INTEREST 


In some banks interest is calculated on a basis of 12 months of 30 days each (360 
days to the year); in others the 365-day year is used as a basis. The following 
table provides for either usage : 


RULE: Multiply principal by number of days, and divide product, | 865 Days to | 360 Days to 
for rate of: Year. Year. 
dT perhicents oie. Fe eis da a ieee ee sSe ERR ee cece semis by 36,500 36,000 
2 per ceNtie Gere nn hee ORs HS ee Boe MESES Ce ils aes CSE ee by 18,250 18,000 
OupeneCen tes. c.cte G2 $5 ou oe ee ee 8 Shs ES rr ah wile cts by 12,166.66 12,000 
AS PeliCel tose msc cce ou ole eeu as Soares, tects Sake -by 9,125 9,000 
DHipPerscen ti he ss 5 6-2 le ens oe ed Ae oe ed by 7,300 7,200 
Gipercenti. 2 een 26 Heese See eee eee eel eee by 6,083.33 6,000 

TW peTaCODtan «ere c cc eee Stoms tee eee eases e eee Fahl Len by 5,214.29 5,142.85 
Stperccent: $2922.25 55 22 os 88s Get iet teat eee en ces by 4,562.50 4,500 
QGperveentiic.s coc Gls Lo hte oth skeet eee cea eee se by 4,055.55 4,000 
TOP per Cen tice Sw sec. Dee cea sael Heo eke Sees sie eee ee by 3,650 3,600 
12) PersCelts une sk sei eeesseuwowa: Heese eine Ges eee Eee ee by 3,041.67 3 000 
i wpel Contes. <) 5 sees Siete ate Se ease eee Seg aen nes Bee by 2,483.33 2,400 
ASAper CONG 2.423 ev in ee ss Seite eG Pe ects eae Boo by 2,027 77 2,000 
D0pperccent:.. 6221 eo ehce soo eee eee eee ere by 1,825 1,800 
Q4 Peri Centselisis it oy cole i ieee sees ae eee ‘by 1,520.83 1,500 


RULES, TABLES, AND DEFINITIONS 
LUMBERING, CARPENTRY, ETC. 


Height of Standing Tree, to compnte: Set a stick of known length 
vertically in the ground. Measure length of its shadow. Multiply length of 
shadow of tree by length of stick above ground, and divide product by length of 
_stick’s shadow. All dimensions in feet. 

Volume of Standing Tree, in cubic feet. Divide circumference (in 
feet) at breast height by 3.14, to get diameter. Multiply square of half the diam- 
eter by 3.14 and the product by half the height of the tree. . 

Round Timber, volume in cubic feet: Multiply length by one-quarter of 
product of average girth and average diameter, all dimensions feet. If only length 
is in feet, divide result by 144. If all dimensions are in inches, divide result by 
1,728. 

Square Timber, to compute contents in board measure (linear feet of 
equivalent board 1 inch thick and 12 inches wide): Multiply together length and 
breadth in feet and thickness in inches. 
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Value and Weight of Various Woods 


i uivalent i 
VARIETY. ea en (ibe) ‘ 
IG KOT YS tye op eh AD NE Rl at ee Rt I ERE hE 8 od 4,500 2,000 
Wilites Oakes is eae wen on OU ASN ae ER ee te ET is Rd ORC PN 3,850 1,715 
TB COC ete ies ae Lae pind eset Bain at ER OUP ase dye oa oem. Uae ol 3,250 1,450 
TRC aig @ alate eA Mik oct ay aa aah ean SE pen Me Re Re teh hc tenet Cea ae) 3,250 1,450 
Blaclke@alings en oso Se lt wt et hun ey teas ae ea Be iy 3,250 1,450 
ROplatge rity ie er: for cr lage wee Bow doers Rae SEE ES Cae 2,350 1,050 
CHES tinitet 22 ce ee RE AI, OR ee iat a ene PL te tae a 2,350 1,050 
1 2 hj eect ek eins CO be BS, SIM AM 5 eae cen tg ee OE Ie, SET 2,350 1,050 
PING meee Ree aoe RAN at eke st Sere eA Cc Weta Roe. > 2,000 925 


Fencing — One mile of fence requires, for each board in height, 2,640 linear 
feet of 1 x 6-inch stuff. 
Length of Rafters for given pitch of roof, to compute: 
If pitch is u multiply span by ane or 75, nearly. 
‘ ce “ec ce 3 


Tf < : a 

He %, ee a .625 ‘ &, nearly. 
If ee + ce oe al ay yo ce 

If ce 4, “ ce 8 “e 3 

Tf § full 4 ‘G 1.12“ 1}, nearly. 


and in each ease add length to which rafters project at caves. 


Span is the horizontal distance between studdings on which roof rests at eaves. 
A roof has } pitch when the height of the ridgepole above level of roof-plates is 4 
of the span; full pitch, when height and span are equal. 

Siding — One bundle of clapboards, laid 34 inches to the weather, will cover 
26 square feet. 

Shingles: Required for Roof, to compute: Multiply area of roof in 
square feet by 9, if shingles are exposed 4 inches ; by 8 if exposed 44 inches, and by 
74 if exposed 5 inches to the weather. For hip-roofs add one-twentieth to result. 

Paint, to estimate amount necessary for given surface: Divide number of 
square feet of surface to be covered by 200; quotient is approximate number of 
gallons required for two coats; to obtain approximate number of pounds of pure 
ground white lead required for three coats, divide by 18. 

Nails Required for various purposes: To case and hang door, 1 Ib.; to case 
and hang eridoi, $ lb.; base, per 100 linear fect, 1 Ib.; to put np rafters, stud- 
ding, guists, ele., per 1,000 feet, 3 lbs.; to lay 6-inch pine floor, per 1,000 feet, 15 
Ibs.; for bundle of lath, 3 lb. 3-penny nails; shingles, per 1,000, 6 Ibs. 4-pennies. 
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Cut Nails, Length and Number to the Pound 


d : 
iS) : 4 
3 a 2 e s | 
B, LENGTH. q 4 $ ie < &i Ba | eee e Bs 
3 ales reese | (esa [ante = (ele 
A Oo RON ee | Be AloOlwml/ Ale] 
Sadi SEC Des Hs bee ate PRS tte RSS PS eee eens eres SOON eae ee ae ees id nd a we = 
os) eeeinehicoe aS ce teehee Ai ai eal eel ce). 2 2285 ames OOM ee ss 3 eres cade es 
Od Ae AlIiChS 2o.5aco8o oe ee 800) | selene) 1200") 10002 2096.) 2.001 eee] ee ele esac gon 
Sdelpinch seo act oe eet eae AGA e222 | 08 24'|| 7204 C800 224i) ee See ER Soa a se 
Ad Waltincehiass. 382 face toh. 296 |.__.]....| 528} 368 | 180 | 398 |_.___|_._.- ise am 
5d.) 12Anch 222 .2.22ceen eee ewes QOAG Ww lena! FALOS Beek celenac a soos TTS! |e ose 130 e 
Od: eich: 22. os. auscehiss ete 168 | 95 | 84 | 268,|--___.|.___- 224 |. _. 126 | 96 |___- 
Wd Perinely. jose cs cece ck Se, 120°) 74) 64°) 188° |loccec|eesen|senncleeees 98 | 8&2 
Sdi Pesinch’. 2202.2 23 Sees 88 | 62148 | 146 ]....._|...-. 128]; 74] 75 | 68 |.LL. 
Ody | 22ineh'< 222250253 eck ese 70 | 58 | 86 | 130 |_-_-_.J_---. 110} GO] 65 |.___- ee 
LOGuES incheete 2 woes sees 60 | 46 | 80] 102 |.---2_|.---- 91] 52) 55 |... 28 
12ds| Stainch! 222252224 ec Joe Sk 48 | 42 | 24 Gi ieee he See TA 2 s25\3i pe AQife es 2 en 
16d | 8h incb ...-.....------.--.| 36 | 38 | 20 G2 ue Cee 8 DAL esa), Ge res 2 
90d |) 4 Anch..ssescsceseces sue. 24 | 33] 16 by eee en eee, AQ a coe ays on 2a 144 
30d | 44 inch __._.---_---------- LABS 205 eet es Sas ere Ene” BOs elena ae 124 
AGN CIOINCS ce ce tees awe es 13 = sertslle Wt Mla Sale ial nae oe Qi Seale ee ANS ee, 9k 
50dumoinceh 24045258225 nec52 1 a leer) Pamir sewers (Cees wre | epee | Ga Ae baer (ea 8 
60d: 166: inChis 2323s eee et Seek 1 eueetent [erect serene PCE aaa or alee a ee Sm | ed RO 6 
shee \VOPAN Chie bo nel ho sae tees oases See Fed a WEES eine a nae Se Is Pee Sel ane 54 
Gee) DCD arse sek eee Stas lee cee Be eee Pee em (arin eeel Beerrere meet (tees beater 4} 
Stat Ole INC ese e ere Ee ee (Bese ie Seah aren lb eae ceeee gites pees tliteca|eae ee as 


Steel-wire nails run about one-balf more to the pound. 


MASONWORK, LATHING, AND PLASTERING 
Brick — Common brick measure about 2x4x84 inches and contain 66 cubic 
inches, 26 occupying the space of a cubic foot, or 706 a cubic yard. Brickwork is 
estimated by the thousand. A bricklayer, supplied with materials by a tender, will 
average from 1,500 to 2,000 bricks a day. Work is estimated thus: 


Wall i, brick ( 8+ inches) thick, 14 bricks per square foot of surface. 
“ Tbricks (12) 2 
oe Cit SO a 3B8 as : “ 
ray 24 ce (214 ‘ ) ae 35 ae <s “ ac 

Paving brick run 36 to the square yard, if laid flat; 82 if on edge, 
Lime, Sand, and Cement — To lay 1,000 feck. 14 eee of lime and 

& yard of sand. To lay 100 feet of rubble stone, 1} barrels lime and 1 yard sand, 


or 1} barrels of cement and ? yard sand (150 feet is a day’s work for one man and 
tender). 
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Chimneys — For 1 foot in height, 5 courses of brick. For flue 4 x 12 inches, 
8 bricks in a course. For flue 8x16 inches, 16 in a course. To find inside see- 
tional area, in square inches, of smallest point in chimney for stationary engine, 
multiply pounds of coal consumed per hour by 12, and divide product by square 
root of height of chimney in feet. 

Cement — One bushel of cement and 2 bushels of sand will cover 3} square 
yards 1 inch thick. With 1 bushel of sand, 1 bushel of cement will cover 24 square 
yards 1 inch thick. 

Lathing and Plastering — One bundle of (100) lath, dimensions 4x14 x 60 
inches, will cover 5 square yards; 2 barrels of lime, 1} yards of good sand, and 13 
bushels of hair will lay one coat of plaster on 100 square yards of lathing; 33 bar- 
rels of lime are required for two coats. 


MISCELLANEOUS COMPUTATIONS 
Capacity of Cylindrical Tank, Silo, etc., to compute: Multiply to- 
gether the square of the diameter (inches) and the height (inches). Multiply 
product for U. 8. gallons, by 0.00384; for U. S. struck bushels, by 0.0003652; for 
tons of silage (averaging 50 cubic feet to the ton), by 0.00000909. 
Calculation of Staves Required for Stave Silos — The following 
table will be found useful in calculating the number of staves required for silos of 
different diameters, and the feeding areas which these will give: 


Circumferences and Areas of Circles 


Diameter, Cireum- Area, Diameter, Cirecum- Area, Diameter, |. Cireum- Area, 
8 25.1 50.3 17 53.4 227.0 25 78.5 490.9 
9 28.3 63.6 18 56.5 254.5 26 8L.7 530.9 
10 31.4 78.5 19 59.7 283 .5 27 84.8 572.6 
11 84.6 95.0 20 62.8 314.2 28 88.0 615.8 
12 87.7 113.4 21 66.0 346.4 29 91.1 660.5 
13 40.8 182.7 22 69.1 380.1 30 . 94,2 706.9 
14 44.0 153.9 23 72.3 415.5 3 97.4 754.8 
15 47.1 176.7 a4 75.4 452.4 a 100.5 804.2 
16 50.38 201.1 


To find the circumference of a circle, multiply the diameter by 3.14159. 

T’o find the area of a circle, multiply the square of the diameter by 0.7854. 

To find the cubical content of a cylinder, multiply the area of the base by the 
height. 
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Capacity of Boxes, Square Silos, Cisterns, and Hay Mows, to 
compute: Multiply together the inside length, breadth, and height, in inches, and 
multiply, for sfruch bushels, by 0.000466, for gallons, by 0.004320; for tons of 
siluge (averaging 40 Ibs. to the cubic foot), by 0.00001157; fur tons of hay (roughly, 
assuming 400 cubic feet to the ton, which is about the minimum), by 0.000001447. 


Quantity of Hay in Stack, to estimate: Multiply together the length, 
breadth, and height to eaves plus one-half the vertical distance from level of eaves 
to crest —all in feet. Divide product by number of cubic feet allowed for a ton. 
Or, if slope from ground to crest is uniform, multiply together the length. breadth, 
and one-half the vertical height, @// in feet, and divide by number of cubic feet to 
the ton (see above}. ‘The space occupied by a ton of hay will vary with the depth 
of the mow or stack and the kind of hay, whether coarse and hollow-stemmed or 
fine and compact. 


Corn in Crib, to estimate amount: If sides of crib are vertical, divide 
product of length, breadth, and height (in inches) by 2,748. Quotient is contents 
in heaped bushels. If crib has inclining sides, multiply half the sam of the top 
and bottom widths by the vertical height, and the product by the length (all in 
inches). Divide the product by 2,748. For amount of shelled corn ears will yield, 
take one-half the number of bushels of ears. 


Grain in Bin, to estimate amount: Find capacity in cubic inches, as 
above, and multiply, for small grain or shelled corn, by 0.000463 ; for corn in the 
ear, by 0.000232. The result will be United States bushels. Small grains run 
about 14 bushels, and ear corn about 24 bushels, to the cubic foot, the figures 
varying somewhat with the condition and quality of the grain, the depth of the 
bin, and the length of time grain has been allowed to settle. 


— Coalin Bin, to estimate quantity: Multiply together length, breadth, and 
thickness (in feet) and multiply product by .024. Result will be tons. 


Contents of Hopper, in U. 8. bashels: Multiply together the length, 
breadth, and one-third the depth (measured vertically to the point), all in inches. 
Multiply the product by 0.000466. 

Cost of Mixed Feeds, Fertilizers, etc., to compute: Multiply the 
quantity of each ingredient (in pounds) by its price per pound ; add the products, 
and divide their sum by the total quantity (in pounds). Quotient will be average 
price per pound. 
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Dimensions of an Acre — A square 12.649 rods, or 69.57 yards, or 208.72 
feet, on a side, contains an acre. An acre is contained, also, in a rectangle having 
any of the following dimensions (in rods) : 


1 x 160 4 x 40 7 x 228 10 x 16 
1} x 1063 44 x 855 74 x 21h 103 \ 15,, 
2x SO 5 x 38 8 x 20 It x 1444 
4x GL be x 29,4 8h x 1814 114 x 13%! 
3 x 58h 6 x 26} 9 x 17% 12 x 185 


B)x 455 64 x 24% 94 x 1638 124 x 124 


Thermometer Scales 


Freezing Boiling Intermediate 
Point. Point. Divisions. 
MTOM Gl bet OS A OG OE eee cece ccc 82° 212° 180° 
CCM Cee een, Sexy cys ashe sees oc ce ee Ect ol 0° 100° 100° 
ILCUUITITU AS Sb ee oe Sy et ee eee oS eo Ses J) 0° 80° 80° 


To convert Centigrade degrees into Fahrenheit, multiply by % and add 32. 
To convert Kéaumur degrees into Fahrenheit, multiply by % and add 32. Remem- 
ber that degrees }elow zero are minus quantities, and that adding minus quan- 
tities to positive quantities diminishes the latter by the amount of the former. 


Weights of Various Substances for Given Volumes 


MATERIAL. Volume. Weight. 
Bituminous! Gaal’... .2-o-cetei cox ne s sass eee secede 1 bushel. 76 Ibs. 
Bitumilo usi@. oa. sso te se eee ee aa 1 cubic foot. 50-55 Ibs. 
Anthiici tee @onlie cn Laks Se ket. 2 Noa Oe ee conten 1 cubic foot. 55-66 Ibs. 
Charcoal (hardwood) ......-..2.- 02-02-26 cee eee nee eee eee 1 cubie foot. 18.5 lbs. 
Charcoal (standard)...-..---. Roce GRE hrs eee ae tae ee 1 busbel. 20 Ibs. 
aravel (insbank ise: sa 2. 2s es Sem ome ee tent al Al al 18 cubic fect, 1 tou 
Grtyel (Ry) ays) 2 corn ACE Sk) OS be heer mas 27 cubic fect. 1 ton 
PETS Ieee a eh rea ose Meg al ee 25 cubic fect, 1 ton. 
HGarthe (ins Dank) oso 98 oes Src ct ecw Joos, ae eh 18 cubic feet. 1 ton. 
AAG (UPW ee erent mieccte seer Sk eee ee ota s Kee eee hee 27 cubic feet. 1 ton 
Olly eee een Ach © moto se Faas ped sk nari het Toe mia 17 cubic feet. 1 ton 
GimentecRortiind sence. e tee ss Ok LL ow atone 1 barrel. 400-430 lbs, 
COMIC. ECROS CUI) Sie he ate a area Dy es see aay 1 struck bushel. | 62- 70 Ibs. 
TL Gee cote Sot ak Son yeas OCA TRO EA Nabe ake tales 1 struck bushel. | 72-75 Ibs. 


Legal and Customary Weiglits, per Bushel, in various States 


LEGAL WEIGHTS PER BUSHEL 


451 


4 \a| | |< ai : 

s) 3 3] Jelele eae Fe 

z £ els/g/sjS]_}_. Blg é 

STATE. = a 2i2|/S(Fl/S\ sir a eld aie 

Slel¢islale/elel sles le g\é &|8 £.| as 

SIS/S/2 eB Se /Plalglalnlslels)¢is 8lels realise 

E(B al 8i2/2ls/ S| Sis ls/slala|sisis/slselZiela 

Aldi ia l[Ml/M(AIS/OLOl/SIBl/OlSOlmlaliaislaelse a|s 
Alabama vos so deies oe cue ee Es .. |} 47] 60} .. 148] 60) .. | 56] 48] .. | 82] 57] .. 1) -. | 60] .. | 56] -. | _. | 55} 60 
ATKOANGAS re ois oats wine one es 80 24 | 43 | 60 | 14 | 52] 60} 70 | 56] 48 | 56) 32) 57] -- | 46 | 60 | 50] 56 | 50 | Ge | 57 | 60 
California .. 2222 2225222625225 es Fe =f OO Scalkee 404] oe. [ee RBBI  ooeaea ete alle SEB see | veal ee [GO 
Colorado........-------------- --|../|.. |48] 60] -. | 52/60] ..|56}50] -. | 32] ..]-- | -- | G0) --| 56) -. 1) 45) .. | 60 
Connecticut .___.....--.------ oo .. |48] 60} .. | 48]... | ..]56/50) .. | 32] 50] -. | 60/60] .. 56] -_| .. | 50} 60 
Delaware. o- 2. c.2 cee teeeetne wens | tesa oie heen | ool oe Gn P48) Bee | ae es ee Ite ee ean eee eee een send 
District of Columbia. --. - --|-. | -- | 47] 62] -. | 48] 60] .. | 56) 48] -. | 32/57] -- | -- | 56] -. | 56 | 50) 45) 55 | 60 
Florida -|..|.. | 48] 60). | 48) 60] .. | 56/48) -. (82/57) -. |. | 60) .. 156] -- | 45) 55 | 60 
Georgia 80}. | 24) 47) .. | 14] 52] 60] 70156 | 48 | 56 | 82 | 57 | 88 | 60 | 60) 55 | 56 | 56 | 45 | 55 | 60 
Idaho -}..|--]-. |d48]--) .. 142] 60) .. | 56] 2.) -- 786) -. | -- | -- | 60}. ]56)..)-.) .. | 6o 
Illinois 80| _. | 24 | 48} 60 | 14 | 52] 60 | 70} 56 | 48 | 56 | 82) 57 | 83 | -- | GU | 55 | 56 | 50] 45 | 55 | 60 
Indiana -...-_----..- _. | -. | 25} 48 | 60 | 14 | 50] 60) 68 | 56 | 50] .. | 32) 48) 33) -. | 60) -_ | 56) 50) 45] .- | 60 
Iowa _- 80 | 48 | 24 | 48) GO} 14] 52] 60170) 56) .. | 56 | 82) 57 | 83) -. | 60] 46 | 56 | 50] 45] ._ | 60 
Kansas ...-.-.- 80} _. | 24 | 48 | 60 | 14 | 50 | 60; 70 | 56 | 50 | 54 | 32 | 57 | 83) -. | 60 | 50 | 56 | 50) 45) 55 | 60 
Kentucky --- 76 | 24 | 24) 47] 60| 14/56] 60) * | 56] 50! 56 | 32 | 57 | 39 | 60 | 60 | 55 | 56 | 50) 45 | GO | 60 
Louisiana -.----.-- “ of calls Mote |S as] ae] es [POR OO Mes a ES Oe beet Wana eh el he |e Uae ica: Wan 
Maine oe 2. 2e hee betes | 44}... 148] 631.143). | --]56] 50] _. | 32] 52) -. | 60] 60) -. | -_ | -_ | 45 | 60] 60 
Maryland -_...----- el] Se Ua Ses BODE lhe cll! Seyi], Beal eezal leas oe te 2) | acter (AU Ses DOs ees EB Gs] eeu all| cS 
Massachusetts - - .-- ~ | 43] -. | 48160) 2.) 48] 60} .. | 56] 50] -. | 82) 52) -- | _. | 60) 56) 56] -. | 45) .. | 60 
Michigan -......--- . | 48 | 22 | 48 | 60 | 14 | 48] 60! 70 | 56 | 50) 56 | 821 54 | 28 | 60 | 60 | 56 | 56 | 56 | 45. 58 | bo 
Minnesota ....-.-.-- .. |---| 28/48] 60]. ]50/ 60) .. | 56] -.] --}:2) 57] 28] -- | 60) -- | 56) -- | 45) 52 | oo 
Mississippi _.---__ 2. | -. |. | 48] 60] 2.1. | 60 56/48]. [a2] .. |. | -- | GO]. | 56] ._ | 45) -. | co 
Missouri ----.-..--- .. | 48} 24/48 | 60] 14/52/60) .. | 56] 50] 56 | 82/571 83) | 60) -. | 56) 50145 | 42] co 
Montana -. | -.}-. | 48] 60] -. 152] 60] .. | 56) 50) -. | 32) 57) .. | -. | 60) -_ | 56) .. | 45) 50) 60 
Nebraska ....---.-- .. | ..] -. | 48] 60] -. 152] 60] -. | 56] -. | -. | 32)52) 83] _. |] 60) .. | 50) 50) 45) 55 | bo 
New Hampshire - |---| -- [| -- | 62) -./)-.] 2] -- | 56}50] -- | 32] 2] --] 60} 0] -_ | 56] .|_.] .- 160 
New Jersey _....- .. }501 25/48). |. 7 50] 64] -. 1561. | 55] 30) 57] -- | 60) 60) 54) 56). | 451 -. | 60 
New York .....-- _.|-- 4 -- | 48/62). [48] 60] 2.158] -- | 55) 32. | -- | €0| 60) . | 56 44] .. | 60 
North Carolina -. 220] cell AB |e? 50| 64]. 54/46] -- | 80] ..] .. | 50) -. | -- 156] -.).- | .- | 60 
North Dukota_..... -{-- | -- 148 | 60 42/60} .. | 56) -. | -- | 82) 57) -. | -. | 60) -. | 56| -. | 42) 60] 60 
QObio# 222-222-525 _ | 48] 22) 48160] .. | 50) 60} 70] 56] __ 156 | 82] 55 | 48 | GO) 60 | 50] 56 | _. | 45 | 60] 60 
Oklahoma -_-..--- oe) cont || es Sa Be ee 42/60]. | 56) -.) -- | 82] 52] -.) -. } 00] .- | 56] -. | 42] 60} 60 
Oregon ____.-..-- - | 45] -- | 46] -- 42} 60) ..] 56] -.) -- | 86[ |] ..)-.] tO] -. 156]. | -. | -- | 60 
Pennsylvania -... scs| we [ee | AE) ee dS 2 Wo BOB) 224 801 BO) = |e (OO te SO TSS |e ho 60 
Rhode Island ---- 3 (cas | 48 Se pec dea ge lao BOC ISON wcll ROH | WOO SBE Te hice I GO 
South Carolina -. _. | -. | 26 | 48160] 14! 56 | 60 | 70 | 56 | 50 | 44 | 82157] -- | 60) 60) 50/56/50! .. | .. | 60 
South Dakota... . .. | -. |48/60] -. | 42] 60! .. | 56] -_ | -- | 82] 52] _. | .. | 60) .. | 56) -. | 42] 60) 60 
Tennessee ..- _. 150 | 26 | 48 | 60 | 14] 50| 60 | 72 | 56 | 50 | 56 | 32 | 56 | 50 | GO| 68 | 50) 56] .. 45150) 60 
Texas - . |. | -- $48] 60]. ) 42] 60]. ] 56} ._] --] 82] 5t] -.] | 60]. 56]. 45] 55) 60 
Vermon .. | 46} -. | 48] 62] .. | 48] 60] ..] 56] .. | -- | 82) 52] -. | 60) G0]. } 56] 70 45) 6b] 60 
Virginia ....- 80 | .. | 28} 48] 60} 14 | 52} 64] 70 | 56 | 50 | 56 | 82 | 57 | 40 | 60 | GO | 56 | 56 45 | 56 ) GO 
Washington ... Je AB [es [AB ee 2 esp ee 5G: |ee || eee Ns calle Pe nG604)iaa(k56 40}. | 60 
West Virginia---- -. | -- | 48| 60 52/60). | 56] -. | -- | 83] -. | 83) -- | col. | 56 45) _. | 60 
Wisconsin ....-.-.------------ -- | 57 | 28 | 48 | 60 48 | 60 | 70 | 56 | 50 | 56 | 32) 57 | Ys CO] 2. | 56 45 | 42, CO 


* November 1 to May 1,701bs.; reniainder of yeur, 68 lbs, 


452 RULES, TABLES, AND DEFINITIONS 


Milk, quarts and pounds: To convert quarts of milk into pounds, multiply 
by 2.15; to convert pounds into quarts, multiply by 0.47. 

Dried Fruit and Cider — A bushel of average apples will make from 6 to 
74 lbs. of dried fruit; 7 to 17 bushels of apples make 1 bbl. of cider. 


Strength of Ropes, in Pounds 


CIRCUMFERENCE --_.---_. lin. 1d in. 2 in. 24 in. | 8 in. 4in. | 5 in. | 6 in. 

Manila oe 100 225 400 625 900 | 1,600 | 2,500 3,600 
LCI Py eee ted Bees 200 450 800 | 1,250}; 1.800 | 3,200) 5,000 7,200 
Steel Wire .....-----.-- 2.500 | 5,625 | 10,000 | 15,625 | 22.500 ; 40,000 | 62,500 | 90,000 


The breaking weights greatly exceed the foregoing, which are considered safe 
strains. 
Strength of Chains 


Diameter Weight perft., Strength Diameter | Weight per ft. Strength 
inches. lbs. ; Ibs. } inches. lbs. lbs. 
+ 0.875 1,288 ' ie 5.000 | 9,660 
ae 1.000 1,932 4 5.875 | 11,592 
a 1.700 2.790 $ 8.000 14,989 
ig 2.000 , B.864 | 1 10.700 i 19,712 
+ 2.500 5,182 i it 12 500 25,050 
ss 3.200 6,440 1t 16.000 30.800 
$ 4,125 TV ac 18.400 37,165 


Hydraulic Rams — Used for pumping, where considerable flow of water, 
but only moderate fall (from 2 to 30 feet) cum be oltained. With drive pipe 25 to 
50 feet long, set in bed of stream, water can be conveyed half a mile and elevated 
200 feet. Inexpensive after first cost, which is moderate. 


Windmills and Pumping — One horsepower will raise 59 gals. water 
56 ft. per minute. A windmill with 84-ft. wheel, wind at 16 miles per hour, will 
raise 3 gals. water per minute to a height of 56 ft.; 10-ft. wheel, 9.5 gals. per 
minute: 12-ft. wheel, 18 gals.; 14-ft. wheel, 22.5 gals.; 16-ft. wheel, 32 gals.: 18-ft. 
wheel, 52 gals.; 20-ft. wheel, 64 gals.; 25-{t. wheel, 107 gals. 

Waterpowers — Overshot Wheels.—With fall of 10 feet from water-level in 
penstock to level in wheel-pit (wheel running) the flow of a body of water 2 inches 
deep over weir 5 feet wide will produce about 1 IE. P. For greater depths the 
power increases more rapidly than the depth. 


Wholesome Cooking Without Waste 


Adapted from FRAN¢ois Tanty 
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THe Famity Dinner: Irs ELEMENTS _._.____-...--------------4----------------+ 2 oe 455 
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ceca es cream of (Créme d’asperges)..----.--.-- 458 Salt mackerel, boiled (Maquereau salé bouilli)..---- 460 
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Bean, white kidney (Potage condé) -_..--..- -- 458  Shadroe, broiled (Oeufs d'alose grillés)............-- 460 
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Consommeé: So7 oe ciot8 Ais nee Re Se 9 eee 457 Deviled (Oeufs farcis) .-.....--- -- 462 
Consommeé with rice (Consommeé au riz)....-- 457 Escalloped (Escalope d'Oeufs) 462 


Fowl, cream of (Potage @ la reine) ------- 457 
Green pea (Potage St. Germain)_..__.---- 
Juliennesses 22 saves ese oe ees obi enone a 
Macaroni (Consommé au macaroni) -_- 
Oxtail (Potage ‘' oxtail™')._-.....----- 
Oyster (Soupe aus huitres) ....---- 
Potato (Potage parmentier)_____--..------ 
Pumpkins, cream of (Créme de potirons). 


Vegetahle (Potage paysa une)- tent 456 
Velvet (Potage velour). ......----.----------------- 458 
RELISHES 
Cucumber salad (Salade de concombres)_....---.--- 458 
Fowl, croquettes of (Craquettes de volaille)_- 459 
Fowl, fillets of (#ilets de volaille) __----....-- 459 
Olives (Olives).---.-----++++--------- 458 
Oysters (Huitres) _.......------.-- 459 


Oysters, fried (Huitres frittes). 
Radishes (Radis) - 
Ramkins (Ramequi 
Sardines (Sardines)...---.-.-- 

Smoked or dried meat or fish.--_--- 
Tomatoes, fried (Tomates frittes)_____ 


FISH AND SHELL FI 


Sauces For Fish _..---.-------.--..---- 
Bass, baked (Bass au four) 
Black bass, hoiled (Black bass aux fines herbes). 


Black hass, broiled (Black bass grillé)___....-- 460 
Brook trout, fried (Petites truites frittes) 460 
Clams, escalloped. Shr SSE a ae any eee 461 
Cod, baked (Cabitlaud au four)...---- 459 
Crabs, deviled (Crabes farcis)...-..-.------- 461 
Crabs, soft shell, fried (Crabes mous frits). 461 
Eels, broiled (Anguilles grillés) ......---.--- 460 
Frog’s legs, fried (Grenouitles frittes) .- 460 
Lobster, broiled (Homard grillé) .-..---.-- 461 


Lohster, cold boiled (Homard froid) __- 
Oysters, escalloped (Escalope d‘huitres) 
Oysters, fried (Huitres frittes).. 
Perch, fried (Perches frittes)_.....--.-.----- 
Pickgrel, Jewish style (Brochet & la juive)_- 


‘Pigs in Blankets” (Huttres au lard) -_...- 460 
Pike, boiled (Pike au court bouitton) .-.--..-.- 459 
Salmon, boiled (Saumon az court bouillon) 459 
Salmon, broiled (Saumon grillé) -...-.-..----------- 459 


Hard boiled (Oeujs durs)._......------------------- 461 
Omelet, plain, with hashed parsley Some tes aux 
jines ‘herbes) ies meio ie wie oe = 
Scotch (Oeufs & l’écessaise) - ps 
Scrambled, with cheese (Oeuf: Fromage) 462 
Scrambled ‘with toast (Oeufs brouillés aux croutons) 462 
Shirred (Oeufs sur le pian. 


With cream (Oeufs @ ia créme) 

MEATS 
RELEVES, ENTREES, AND ROASTS __...-.2-2--200-0-0+ 462 
GENERAL NOTES ON CooKINO MEaTs . 463 


Sauces FoR M@ATS __........---- 
GARNISHES FOR MEATS 
Beefsteak, broiled (Entrecéte maitre d'hotel) 

Beef, corned — New England hoiled dinner (Petit 


salé COUCH O UT aoe Nat oe Bae a ted ee ee estes 466 
Beef, creamed, dried (Beruf sec & la crénie)- w-- 464 
Beef croquettes (Croquettes de baeuf) ..-. ---- 464 
Beef near stuffed (Ceur de boeuf farci) ---- 464 
‘Beets loatsss a i he es ee et eo se 464 
Beef, minced (Emince de beuf @ la bourgevise).... 464 
Beef — ‘* Mock duck”? (Entrecéte farcie).-.....-.--- 464 
Beef, pot-roast of (Baus & la mode)... ---- 464 
Beef, roast (Rosbif & UV Anglaise) ____._ ---- 463 
Beef sauté (Baeuf sauté & la strogonoff)._._-.-..--- 463 
Beefsteak, smothered in onions (Entrecéte aux 

oignons) b Si tibis atinie Nea Ne SS Se dete eete en Shae 464 
Beef tenderloin, braised (Filet braisé jardinitre)_:. 463 
Beef tenderloin, roast (Filet POLI eee ene INE a ea 463 
Beef tender Join steak A l'Américaine (Filet sauté 

POAM CHICANE) aaa wet sec cst eee ne yale ae 464 
Beef tenderloin steak, with mushrooms (Filet sauté 

aux chompugnens) Peete onesies seh ae aerate ae 464 
Beef tenderloin, with green peas (Filet sauté aux 

petits POls\is ces 2 ese. 2 Sake. ks. esses, 464 
Beef tongue, cold, salted, or smoked (Langue 


STOLE) res he et Ae ce Se es ee 464 
Kidney sauté (Rognons sautés)_ zi 

Kidneys, veal, broiled (Rognons @ 
Lamb, leg of, with mint sauce (Gigot d@' Agneau 


sauce menthe) Bae ee EL ER A OT 465 
Mutton chops, Bagi sh, hroiled(Cotelettes de mouton 
grillées 2@U Anglia ise) CR oie sects Ronee ee aay re 466 
Mutton chops, French, broiled (Cotelettes de 
mouton grillées ala Fr “ancaise) Aottesie sea nawsia nies 466 
Mutton —Irish stew (Ragout de mouton & UIrlan- 
OGISC) han Poet aeee oso eye ae Ses 465 
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ENON CO186) ooo 58 aS eae aN ER A att 2 465 
Mutton, leg of, boiled (Gigot de mouton bouilli a4 
tlANGIAise) i. oh aS oe kw rete Re eens 465 
Mutton, saddle of, roasted (Selle de mouton @ 
WEAN OLG 186) Pres oboe SM Se 38 Set Ree oe 65 
Mutton, shoulder of, stuffed (Hpaule de mouton 
fANC1G) Soden seen a cea er see Le exes Shar oko 466 


Pork chops, broiled, with tomato sauce (Cotelettes 
de pore griliges sauce tomate)__._...._.- Pe 

Pork, fried salt, with cream sauce (Pe 

SQUCE CHEME) Lt hae aut ae eee eae 466 


COULD) SRS eee Aah oe tng ate pels eRe a 466 
Pork — Pig’s feet boiled (Pieds de cochon bouillis). 466 
Pork — Pig's feet broiled (Pieds de cochon griliés).. 466 
Pork, roast (Carré de pore roti) -- 466 
Pork sparerib, roast (Cotes de cochon rotis) 466 
Rabbit sauté (Lapin sauté chasseur)_.......-.------ 466 
Sweetbreads with spinach(Riz de veau aux ae on 

4) 


Veal a la Bourgeoise (Veau @ la Bourgeoise).....--- 
Veal —Calf’s liver with parsley (Foie de veau aux 

PNES Henbes) ene) PS Gu ccee eee Cy ole eee 465 
Veal chops, broiled (Cotelettes de veau grillées)_.... 465 
Veal chops, with French peas (Cotelettes de veau 

Gua petits pois).....------.--0-.000- eee - ne - one 465 
Veal chops with mushrooms (Cotelettes de veau aux 

home eats) IO SM he arctan Ca ro SR eee 465 
Veal kidneys, see Kidneys. 


Nealiloa ty estos he noseee sa cets fee oss te ce eu tciee see 
Veal loin, roast (Lange de venu roti)... 
Veal potpie (Ragout de veau).-..-......--- arcs 
Veal—Small Parisian patties (Petites pdtesd la 
(PATISIENNG) Seco ase ha N oe ees Seas o oe Seles seen 465 
POULTRY AND GAME 
GENERAL REMARKS ...---.----. 2-22 - eee nee 
Chicken, broiled (Poulet grillé) .......---..--- 
Chicken fricassée (Fricassée de poulet) .... _.. 
Chicken, fried (Poulet frit & UItalienne, ._. 
Chicken pie (Ponlet sauté) ._ 
Chicken, roast (Poulet rati). 
Chicken, spring, sauté (Jeune poulet sauté fer 
Duck, roast (Canard rati) 
Goose, roast (Ode roti) __ 
Partridge, roast (Perdriz 
Pigeons, broiled (Pigeons & la Crapaudine) -. 
uail, roast, (Cailles roties) 
Suipe, roast (Bécassines roties) -_. 


Turkey giblets (Abatis de Dinde) - 468 

Turkey, roast (Dinde rotir)...........-----.-------- 468 

Venison, saddle of, roast (Selle de Chevreuil rotie) _. 469 

Woodcock, roast (Bécasses rotis) ___.-...-.--------- 469 
SALADS 

SauaD DRESSINGS .--.-..-. ------ ------ eee eee eee 470 

Cabbage—Cold slaw (Salade de chou)----- 470 


Chicken salad (Salade de poute) ---.-. 469 
Egg salad (Salade d'Oeufs) ...-- 3 

Fish salad (Salade de poisson) 
Lettuce salad (Salade de laitue) _. 
Lobster salad (Salade de homard) ._-_..---- 
Pigs’ feet salad (Salade de pieds de cochon) 
Potato salad (Salade de pommes de terre) : 
Veal salad (Salade de veau)_..___--.-------------.-- 


VEGETABLES 
Asparagus with white sauce( Asperges sauce blanche) 471 
Beaus, baked (Haricots ou four)......-.-.-.-----..- 471 


Beans, Boston baked (Haricots au four & la Bosten) 471 
Beans, Lima, with butter (Gros Sotssons au Beurre) 471 


INDEX TO COOKING 


Beans, string (Haricots 4 la Bonne Femme) ...---.- 471 
Beans, cite English style (Haricots verts & UAng- 


laisé) ...-.----------- 22 eee ener ee 470 
Beets, boiled (Betteraves bowillies)_-----.--------.-- 472 
Carrots fried in butter (Carottes nouveltes sautées 

au Beurre) -------------+----2----- 22-9 577-7 ee iene 471 
Cauliflower au gratin (Choux fleurs au Gratin) -_.. 472 
Cauliflower with white sauce (Choux fleurs sauce 

blanche) ....----------- ecco rere coecee eeeeen nee eeee 472 
Celery with gravy (Celeris au jus)---- ~ 471 
Corn, escalloped (Hscalope de mois)... - 471 
Corn fritters (Croquettes de mais).-.- - 471 
Corn, sweet, broiled (Mais grillé)...-. Bete - 471 
Corn, sweet, with butter (Mais & l'Américaine) . 471 
Cucumbers, creamed (Concombres a la créme). 5 es 


Egg plant, fried (Aubergines frittes)-. 
Macaroni 4 l'Italienne : : 
Macaroni au gratin (Macaroni au gratin) 
Macaroni with tomato sauce (Macaroni sauce to- ee 
MOLE) sor 2 eee wees Bake one ee ete ouaren ees eeseaee 
A are on toast (Croutes aux champignons)-.. 472 
Mushrooms with cream (Champignons @ la créme). 472 
Oatmeal (Farine d’ Avoine & ? Américaine) -...----- 473 
Onions, creamed (Oignons & ta eréme)---.-- 
Parsnip croquettes (Croquettes de panets).- 
Parsnips, fried (Panets frits)._------- wees 
Peas, French (Petits pois & la Francaise) 
Peas, green, Euglish style (Petits pois & V Anglaise) 470 


Peas, green, with bacon (Petits pois au lard)..-..-- 470 
Potato croquettes (Croquettes de pommes de terre). 473 
Potatoes au gratin ae de terre au gratin).... 473 
Potatoes duchesse (Pommes de terre duchesse). 


Potatoes, fried (Pommes de terre frittes).---.- 
Potatoes, puffed (Pommes de terres souffiées)._..--- 
Potatoes with cream (Pommes de terre & la créme). 473 
Rice 4 la Georgienne (Riz & la Georgienne).--.- 
Salsify, boiled {Salsifis DOwiLLs fo ON eR ey 473 
Spaghetti with tomato sauce (Spaghetti sauce to- 


mate) . - 473 
Spinach with cream (Epinards & lacréme)....--.--- 471 
Spinach with poached eggs (Hpinards aux oeufs 

"DOCNES) oso oe ON ee eet SES eee 71 


Squash, baked (Citronilles au four).. 
Squash, boiled (Citronittes bouiliies) 
Succotash (Haricots au mais) ....-_..-.-.-.-- Bees 471 
Sweet potatoes, boiled (Pommes de terre sucrées en 
robe de chambre)....----..------------------2-- ee 
Tomatoes, fried (Tomates frittes) ..-..--.-_- 
Tomatoes, stuffed (Tomates farcies) 
Turpips, boiled (Navets yous) Pee nt eo 
Vegetable oysters (Salsijis bowillis)......_....------ 
BREADS 
GENERAL Notes on BREAD MAKING ....._. 474 
YFAST, SOFT....--------- 
MISCELLANEOUS BREAD 
PASTRY AND PUDDINGS 
Remarks ON PastRY --...- ae 
FRENCH PUFF PASTE ..- 
PLAIN PIE-CRUST .....-- 


GENERAL REMARKS ON PUDDINGS - 47 
MISCELLANEOUS PUDDINGS... TATS 
Sauces FOR Puopinas...- - 479 
Ick CREAMS AND IcHS........-....-..22-2--- - 479 


CAKES 
GENERAL REMARKS ON CAKE MAKING _....---.---.- 
MiscELLANEOUS CAKES __--...-...--....-- 
SMALL CAKES, CRULLERS, AND COOKIES .. 
IcINGS FOR CAKES -.-.-.. 2-2-2222 ccee cece eee eee 


Wholesome Cooking Without Waste 


Adapted from Francois Tanry 1 


The best cooking is as easily accomplished as is that of infcrior sort. Assuming that the 
housewife is well grounded in the fuudamentals of her art, there is none who may not gather, 
from the experience of the chefs of a uation that has made gastronomy a fine art, suggestions for 
making dainty dishes even daiuticr, and for enlarging the variety of the daily menus. In the 
following cooking rules, most of which have been selected from among the recipes worked out 
for American use by the late M. Tanty, there is no departure from the essential principles he lays 
down, but the extreme of simplicity has been songht, lest the reader be needlessly appalled by 
elaborate and oft-repeated admonition. The recipes for sweet cakes herein given, however, are not 
M. Tanty’s, and such other additions and modifications have been made as have seemed expedient. 

The question cf using wines and spirits in cooking and as beverages is with some a matter 
of choice; with others, of conscience. The preferences of the one class, and the scruples of the 


other, are entitled to respect, and althongh wines and spirits are included in some few of the 
recipes that follow, they may qulte as well be omitted, it the honsewife prefers. 


A Family Dinner is essentially composed of : 


A Sour 
A Fisn or Meat, with sauce and vegetable — called an ‘‘ entrée” 
A Roast — meat, poultry, or game 
A VEGETABLE of the season, or one dried or canned, called an ‘‘entremet ” (side dish) 
A Sweet Dis — ice cream or pastry 
CHEESE and FRUIT 


Provided the dinner becomes more fashionable, one should serve two kinds of soup, a clear 
one and a purée or cream, from which the guest may choose; and should increase the number of 
entrées and entremets. 

Setting the Table —As regards the setting of the table, we will give only practical hints, 
taking for example a quite fashiouable dinner, leaving to the housewife the simplifying of the 
scheme to serve for family dinners. 

The table should be spacious enough to avoid the crowding of dishes or covers and the too 
close seating of guests. Around a centerpiece of flowers may be disposed (if the size of the table 
will permit) smaller pieces, with fruits, bonbons, etc., and also the ‘‘ hors d’ceuvres,” served in 
special small dishes. Candlelight being more fashionable than gas, candelabra should be placed 
in sufficient numher. : 

Before each plate place the necessary numher of glasses, according to the wines that are to be 
served. This number will not exceed five, viz.: <A glass for water; a glass for white wine, claret, 


1 La Cuisine Francaise: French Cooking for Every Home. By Frangois Tanty. Chicago: Rand, McNally & Co. 
Copyright, 1902, by Rand, McNally & Co., Ene ass . 
1, 
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and Burgundy; a glass for Madeira, sherry, and sweet dessert wines; a glass (usually green or 
amber) for Rhine wine (if served); a glass for champagne. 

Do not fill the water glass before the dinner, but place decanters and crystal bowls filled with 
pieces of ice within easy reach of the guests. 

At the right of each cover place the knife, fork, and spoon (the knife having a sharp steel 
blade). These should be changed with each course. Before the cover place a smaller knife, fork, 
and spoon (the knife with a silver blade) for the sweet dishes and dessert. The napkin should he 
of good size, placed on the plate, folded, with a small roll hetween the folds. Between each two 
covers should be pepper and salt. Before each cover, and supported by the glass, should be a 
menu, printed or hand written. For menu use, where desired, the French name of each dish is 
given hereafter (See Index). On each card one may write the name of the particular guest who 
is to occupy the place. 

Service of Wines — In every dinner ‘‘d la Frangaise” wine is served; the number, kinds, 
and quality varying, of course, according to the importance of the dinner. The general order in 
which they are served is as follows: After the soup—a strong, dry wine, such as Madeira or 
Sherry; with the jish—a white, dry wine, such as the Sauternes, Chablis, Chateau d’Yquem, 
Rhine wine, etc.; after the fish and until the roast — Claret; with the roast — Burgundy; with sweet 
dishes — champagne or dessert wines, such as Tokay, Malaga, or Constance. 

A word as to the manner of serving wine is necessary. White wine ought to he chilled and is 
placed in cold water for one hour before serving. It is the same with ordinary claret. Fine wines, 
as claret of good quality, Burgundy, Madeira, sherry, and port wine, ought to he taken from the 
cellar at least one hour before serving, so as to take the temperature of the air. Do not disturh 
the dust which with age has accumulated on the bottle. Draw the cork with great care, so as not 
to mix the dregs with the wine, and pour into the glasses without shaking the bottle. In the case 
of champagne, break the wires that hold the cork, but preserve the threads ; place in a tub or pail, 
and pack around the bottles cracked ice mixed with salt (5 pounds ice to 2 pounds salt). Stop 
freezing as soon as the champagne hegins to be a little cloudy. 

As a last admouition, remember the ol adage: ‘‘The dinner never should await the guests, 
but the guests the dinner ; because, however well cooked, a dish can not be warmed over.” 


SOUPS 


By modifying some of the recipes that follow — for instance, by replacing oue kind of vege- 
table in a purée with another, by using game instead of fowl, or by varying the garnishing — the 
housewife will have an infinite number of soups at her disposal. She should always be careful, 
however, to follow closely the general rules, and especially in those essential points emphasized by 
heavy type. 


PUREE OR CREAM: GENERAL NOTE “liaison” (binding), to unite all the parts. This is 


The purée, or cream, is quite a thick soup, very made with yolks, cream, and butter, sometimes flour 
palatable and substantial. It is made out of fowl, or starch, One must never forget that this 
game, vegetables, or fish. In every case one must first laison should be added only when ready to 
cook the particular materials until tender, and then serve; that the saucepan must be placed on 
strain tbem, to obtain a reasonably clear liquor, to w eorner of the range; that one should add 
which must be added what the French cooks calla some of the hot liquor to the fiaison before 


SOUPS 


pouring the latter into the saucepan; and that 
never, under any circumstances, should a soup 
be permiited to boil after pouring in a liaison. 


BOUILLON, STOCK SOUP 


Stock being the foundation of many soups, and 
serving also for the basis of many sauces and dishes, it 
would prove advantageous for a housewife always to 
have some stock on hand. Stock may be kept fresh for 
several days in an earthen jar iu an icehox, the ouly 
precaution necessary being to let it boil awhile, in case 
of a very hot or stormy day, to prevent souring. 

For 1 gallon, wash thoroughly 5 pounds cheap heef 
and bones and 2 pounds hock veal. Putin ketile and 
cover with cold water. Boil slowly, skimming until 
clear, and adding from time to time a tablespoonful of 
cold water, to hasten separation of scum. When clear, 
add 2 carrots, 4 turnip, 1 onion, and some celery, and 
boil for 2 hours. Remove the veal, add 1 old fowl] (cut 
in pieces), and boil slowly 3 hours more. Skim off float- 
ing grease and strain soup. Bouillon should be only 
lightly salted. Half of the onion should have been 
browned on the stove, to give color and taste. 


CONSOMME 


Consommeé is the name given to a stock stronger 
and more palatable than the common one. It forms 
the foundation of the soups for the more fashionable 
dinners, or is served in cups at hall suppers or lunch- 
eons. 

Cut in pieces 1 old fow)] and 2 pounds veal hock; let 
them hrown lightly in hutter; then put them in a kettle 
with 3 to 4 quarts of stock. Cook slowly for 2 hours, 
skimming from time to time. Remove floating grease 
and pass through strainer, or, better, a cloth. 


JULIENNE 


Slice 1 carrot, 44 turnip, 49 cabbage, and 4% leek 
(or ouion) into thin strips; put them in saucepan with 
a little butter aud a teaspoonful of sugar, and let cook 
awhile. Pour over them 2 quarts stock or consommé 
and cook for 11% hours. 


CONSOMME WITH RICE 


Wash 1 tablespoonful rice and boil in water until 
soft; let drip, and cool with cold water; then let 
drip again. Warm 2 quarts stock or consommé, and 
when ready to serve put rice in soup, which must not 
be allowed to hoi] again. 


MACARONI 


Break 2 ounces macaroni in -inch pieces, cook iu 
boiling water, and proceed as for consommé with rice. 
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OXTAIL SOUP 

_ Cut 1 oxtail in I-inch pieces; boil in water until 
tender; let drip, and remove grease and small hones. 
Put in a saucepan with 2 or 3 quarts bouillon. 44 glass 
Madeira, 1 onion, 1 carrot, and some thyme aud laurel; 
let the whole cook for 3hours. Pour the bouillon through 
a strainer into another saucepan; take off floating 
grease; add 44 glass Madeira and a little red pepper; 
cook awhile, and when ready to serve, add while stir- 
ring, 1 tablespoouful cornstarch mixed with 1 glass 
cold bouillon. Serve in tureen in which the pieces of 
tail have been placed. 


BARLEY SOUP 


Wash 8 tablespoonfuls barley, and let stand 4% hour 
in cold water; let drip, drop into hoiling water, and 
cook until soft. Let drip, cool with cold water, and 
drip again. Put the barley in a saucepan with 2 quarts 
stock and cook for1 hour. When ready to serve, beat 
together 1 yolk, 1 glassful cream, 1 tablespoonful but- 
ter ; add little by little, while stirring, some of the soup ; 
then pour the mixture iu, all the time stirring, but do 
not let the soup boil again. 


TOMATO SOUP 


Put in a saucepan 1 quart can (or 3 pounds fresh) 
tomatoes (first scalded, if fresh), with 1 carrot and 1 
onion minced, and some thyme and laurel; cook 1 hour. 
Pass the whole through a strainer, add 1 quart stock or 
water, salt, and white and cayenne pepper. Pour in 
1 tablespoonful cornstarch mixed in a little ccd water 
and add 1 tablespoonful hutter. When ready to serve 
add 14% tahlespoonfuls cooked rice. 


BEET SOUP 


Clean and mince 2 red beets, 1 onion, 4% cabhage ; 
put the whole in a squcepan with some hutter, cook 
awhile, then add 4% tablespoonful flour and 2 to 3 quarts 
stock; cook1 hour. Grate 1 red beet, press through a 
cloth, and when ready to serve pour the juice into the 
soup and add a glass of milk. 


CREAM OF FOWL 


Take 1 hen or chicken and cook for 2 hours in 2 
quarts of water with 4% veal or beef knuckle, 1 onion, 1 
carrot, and 1 stalk of celery. When the chicken is very 
tender, let it drip and strain the stock through a cloth. 
Remove chicken meat from bones, set the fillets (ten- 
derloins) aside, and pound the remainder of the flesh in 
a chopping bowl. To the pounded flesh add the stock 
little by little, while beating, and pass the resulting pulp 
through a strainer, to obtain a rich liquor. Melt in a 
saucepan 2 tablespoonfuls butter with 114 tablespoon- 


458 


fuls flour, into which pour the liquor ; let it become hot, 
but not boiling. When ready to serve, add the chicken 
fillets, cut into small dices. 


CREAM OF CELERY 

Wasb 5 stalks of celery, and let them hoil in water 
5 minutes ; let drip, cool with cold water-and let drip 
again. Chop the celery stalks, put them in saucepan 
with 2 tablespoonfuls butter and 3 tahlespoonfuls flour, 
cook awhile, and add 2 to 3 quarts stock ; cook all to- 
gether for 1 hour; pass through strainer and heat liquor 
in saucepan. When ready to serve add a liaison made 
of 3 yolks, 1 glass cream, and 2 tablespoonfuls butter, 
taking care not to let it boil again. 


CREAM OF ASPARAGUS 
Proceed as for Cream of Celery, but use 3 bunches 
asparagus instead of celery. 


CREAM OF CAULIFLOWER 
As for Cream of Celery, but use the white part of 


1 caulifiower. 
CARROT SOUP 


Cut 6 carrots in small dices and cook in saucepan 
with some butter and achopped onion. Add, while stir- 
riug, 1 tablespoonful flour and 2 to 3 quarts stock or 
water, and cook slowly for 1 hour. Pass through a 
strainer, and when ready to serve add 1 tablespoonful 
butter and 14 tablespoonfuls cooked rice. 


GREEN PEA SOUP 
As for White Kidney Bean Soup, but take fresh or 


dried peas instead of beans. Serve with fried dices of 
bread sprinkled over it. 


WHITE KIDNEY BEAN SOUP 
Cook 1 pint white kidney beans in salted water with 
1 sliced oniou. When well cooked, strain. Heat in 
saucepan with 2 or 3 quarts stock or water, and when 
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COLD RELISHES 


ready to serve add 2 tablespoonfuls butter. Serve hot 
witb small pieces of dry toast. 
VEGETABLE SOUP 

Mince \% cabbage, 1 carrot, 1 potato, % turnip, 
onion and some celery ; wash and let drip. Put the 
minced vegetables in saucepan with 2 to 3 quarts water 
and a little salt; boil for 144 hours. When ready to 
serve add 1 glass milk, 1 tahlespoonful butter, and some 


i of toast. 
peal VELVET SOUP 


Boil 2 to 3 quarts of mak or stock, and add 1 table- 
spoonful cornstarch mixed with a glass of cold water, 
milk, or stock. Boil for 5 minutes; then add 2 whole 
eggs, beaten with 1 glass milk, and 2 tablespoonfuls 


butter. 
te POTATO SOUP 


Fry % minced onion until light brown, add 2 to 4 
minced potatoes, and fry a little more. Add 2 quarts 
bonillon or water and boil for 20 minutes; strain, and 
put the purée back in the saucepan. When ready to 
serve, add 1 glass cream, mixed witb 1 tablespoonful 
butter, not allowing the soup to boil again. 

CREAM OF PUMPKINS 

Cut in dices 1 inch square 3 to 4 pounds pumpkin; 
boil in water till tender; strain, and put the liquor ina 
saucepan with 4 tablespoonfuls butter, 1 teaspoonful 
sugar, and a little salt; heat, then add 2 quarts boiling 
water. Stir well, and serve with some fried toast. 

OYSTER SOUP 

Pour into kettle 1 quart boiling water; then 1 quart 
good rich milk; stir in 1 teacupful rolled cracker 
crumbs, seasoned with pepper and salt to taste. When 
all comes to a boil, add 1 quart good fresh oysters; stir 
well, so as to keep from scorching; lastly add butter 
the size of an egg; let it boil up once, remove from fire 
immediately, and serve. 


RELISHES — COLD 


The relishes (hors d@@urres) are to be served more often at luncheons than at dinners, 
although a fashionable dinner must not lack some of them —or at least some of the cold ones 


Usually the cold relishes are placed on the table in advance. 


special and appropriate dishes of china or glass. 


RADISHES 
Radishes should be young and fresh. Trim off the 
end of the root and leave only enough of the leaves to 
permit of taking them easily with the fingers. 
OLIVES 


at eee should he very green, and served on relish 
ish. 


They should always be served in 
(See also Salads, page 469.) 


SARDINES 
These sbould be taken from the box just before 
serving and laid gently on relish dish, with some of 
their own oi] poure: over them. 


SMOKED OR DRIED MEAT OR FISH 


Shoul be sliced very thin, and the slices disposed 
in a circle, with some parsley in the middle. 


WARM RELISHES, FISH 


CUCUMBER SALAD 


Pare and slice the cucumbers, sprinkling a little 
salt over them. After 10 minutes let drip, and mix 
with olive oil, pepper, and vinegar. 
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OYSTERS 


Oysters should be opened just before serving and 
placed on the hollow shell, not on the flat one. Serve 
with lemons, cut in halves or quarters, not with vinegar. 


RELISHES—WAR™M: 
The warm relishes belong rather to the restaurant than to the family dinner, but some are 


quite simple of. preparation and are desirable for a fashionable diuner. 


They should be served 


when the guests are finishing their soup, and should be cooked just before serving ; from which 
it follows that they are served with difficulty to more than eight or ten guests and are to be 
recommended for luncheon and tea parties rather than for regular dinners. 


CROQUETTES OF FOWL 


The flesh of fowls used to make soup stock may be 
utilized for croquettes. Remove the flesh of one fowl 
and chop fine, choppiug also a few musbrooms and 
truffles (if obtainable) and a little parsley, and mix all 
together, Melt in saucepan 2 tablespoonfuls butter, 
mixed with 2 tablespoonfuls flour; add, little by little, 
while stirring, 2 glassfuls of stock. Boil, stirring con- 
stantly, until stock thickens a little; then add the 
chopped fowl, stir and add two yolks, stirriug until well 
mixed. 

Pour into a dish a layer 1 inch thick, and let cool, 
taking care to cover with buttered paper, to prevent 
drying and darkening of surface. When cold, cut in 
squares 1 x 2 inches, roll in flour, and dip in beaten egg; 
roll again in bread or cracker crumbs; fry in butter. 


FILLETS OF FOWL 


Remove the fillets and legs of 2 young chickens; 
cut the fillets in 2 aud the legs in 3 pieces; dip them 
in milk, roll in flour or fine bread crumbs, and fry in 


butter. (The bodies of the chickens may he used in 
making stock, page 457.5 


FRIED OYSTERS 
Remove oysters from shell, dip in beaten egg, roll 
in bread or cracker crumbs, and fry in butter to a 


golden brown. 
RAMKINS 


Put in saucepan 1 glass water and 3 tablespoonfuls 
butter, let boil and while stirring add, little by little, 
3 tablespoonfuls flour. When thick enough, let cool a 
little on corner of range, and add, one by one, 4 eggs, 
beating mixture all the while. Add 6 ounces grated 
cheese, stir well and drop on a pie plate in the form of 
small cakes about | inch apart. Sprinkle over the little 
cakes 2 ounces cheese, cut into small dices; bake in hot 
oven until a light brown. 


FRIED TOMATOES 
Select smooth, large, green tomatoes, wash, but do 
not peel, and slice 3g inch thick. Roll in cracker dust 
or flour and fry in butter, salting and peppering well. 
Must be well browned on both sides and served hot. 


FISH 
(For Fisn Saucks, SEE PAGE 461) 


Do not forget that the first requisite in a fish is absolute freshness, and that the tests of fresh- 
ness are bright scales and gills, full and prominent eyes, and firm, unyielding flesh. 


BOILED SALMON, TROUT, PIKE, ETC, 

Clean and wash fish, removing gills and fins, but 
leaving on tail and head ; place in fish kettle (having 
grate at bottom to remove without breaking) with 2 
carrots and 1 onion, sliced, some thyme and laurel, 6 
grains whole pepper, and enough water tocover. Bring 
toa boil and immediately place kettle on corner of 
range; let simmer for 1 hour, without letting boil. 
Serve in long dish, on folded napkin, with whole boiled 
potatoes as garnish, or separate. Serve any desired 
fish sauce separately. 


STUFFED AND BAKED BASS, SHAD, 
FRESH COD, ETC. 

Mix bread, softened in boiling water, with 1 or 2 
tablespoonfuls of butter, salt, pepper and 2 raw eggs. 
Stuff and sew up fish, and place in dripping pan with 
water and a little butter. Bake 45 minutes. 


BROILED SALMON 


Sprinkle the steaks with salt, pepper, and a little 
olive oil; turn them two or three times, and broil 
over a moderate fire, taking care to turn from time to 
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time. Sprinkle with the juice of 14 lemon, garnish 
with sixths of lemon, serving a maitre d*hotel or other 
fish sauce separately. 


FRIED BROOK TROUT 
Clean and wash the fish, dip in milk, roll in flour, 
and fry in butter slowly for about 15 minutes, turning 
often to prevent hurning of butter or fish. Serve ona 
warm dish, sprinkle with hashed parsley, squeeze 
a lemon over the fish and pour over them the butter in 
which they have been fried. 


PICKEREL, JEWISH STYLE 

Clean and wash a 5 or 6-pound fish and place ina 
kettle of ample size, with 8 or 4 sliced onions, 1 handful 
parsley, 14 pound butter, 1 pint white wine,1 glassful 
stock, and some salt and pepper. Cover and cook 
slowly, while basting, for about 30 minutes. Take the 
fish with care from the kettle and place on a warm 
dish ; then add, while stirring, about 44 pound butter to 
the liquor, and pour it over the fish. 


FRIED PERCH 
Clean and wash the fish, dip whole in milk, and roll 
in floor. Bring fat or lard in skillet to such a heat thata 
little piece of bread dropped into it will brown instantly; 
yet fat must not hurn. In this fry perch until well col- 
ored, and serve garnished with parsley and lemon. 


BOILED BLACK BASS WITH CHOPPED 
PARSLEY 

Clean and wash a 5 or 6-pound fish; place on lower 
grate of fish kettle, plunge in boiling salted water and 
keep boiling for 10 or 15 minutes, according to size; 
drip and place on warm dish; sprinkle with juice of a 
lemon and 2 tablespoonfuls melted butter, mixed with 
1 tablespoonful chopped parsley. Serve with boiled 
potatoes as garnish, or separate. 


BROILED BLACK BASS OR WHITEFISH 
Clean and wash the fish, divide lengthwise into 
two parts, place on dish and sprinkle with salt and 
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pepper; also with 2 tablespoonfuls olive oil, to pre- 
vent sticking to broiler. Broil on moderate fire, turning 
from time to time. Sprinkle with a little lemon juice 
and serve with tartar sauce and sixths of lemon, or 
with maitre d’hotel sauce. 


BROILED EELS 

Clean and wash 3 or 4 pounds eels, remove skin, and 
cut in 3-inch lengths; put in saucepan with 2 quarts 
cold water, 1 glassful vinegar, 1 onion and 1 carrot 
sliced, some thyme, laurel, salt, and pepper. Bring to 
uw boil; then let simmer for 15 migutes on corner of 
range. Let the pieces drip on cloth, dip in melted 
butter, roll in bread crumbs, and broil on light fire, 
turning from time to time. Serve with tartar sauce. 


BROILED SHAD ROE 
Handle carefully, so as not to break membrane 
containing roe; broil as for hlack bass, and serve witb 
a maitre d*hotel sance. 


FRIED FROGS’ LEGS 
Skin the frogs, saving only the hind legs and quar- 
ters; let stand for 1 hour in cold water to whiten the 
flesh. Dip in milk, roll in flour, and fry in butter until 
well colored. Serve with quarters of lemon. 


SALT COD 
Freshen cod for 24 hours, changing water 4 or 5 
times; 1 hour before time to serve, place in a kettle with 
cold water; as soon as it boils remove to back of range 
and let simmer for 45 minutes. Serve on a warm dish, 
with caper sauce or generons lumps of butter (melted 
by heat of fish), and always with boiled potatoes. 


BOILED SALT MACKEREL 
Freshen over night, let drip, place in boiling water, 
and let cook 15 or 20 minutes, according to size; let 
drip, place in baking pan with pepper and lumps of 
butter, and bake in hot oven 10 or 15 minutes. Garnish 
with parsley. 


SHELL FISH 


FRIED OYSTERS (Entrée) 

Drip oysters and dry on a cloth; dip in beaten egg 
and roll in cracker dust; fry until a golden brown in 
hutter. or equal parts of butter and lard. Serve with 
garnish of peppergrass or cress, with a quarter of 
lemon fur each guest. 

ESCALLOPED OYSTERS (Entrée) 

Drip oysters and spread on a layer of bread crumbs 
in bottom of baking pan, pepper and salt, adding lumps 
of butter; spread another layer of crumbs and another 


of oysters, seasoniug as before, and so continue, sprin- 
kling bread crumbs over the top. Cover with oyster 
liquor or milk (cream is better), and bake not more 
than 80 minutes. <A glass of sherry, just before 
serving, improves the flavor for some palates. Serve 
hot in baking dish. 


“PIGS IN BLANKETS " (Entrée) 


Choose large oysters, roll each in a very thin slice 
of bacon and pin with tiny wooden skewers; fry brown 


SAUCES FOR FISH, EGGS 


on both sides in fat of bacon, and serve on small tri- 
angles of toast, with garnish of parsley. 


ESCALLOPED CLAMS (Entrée) 


Same as for Escalloped Oysters, only that clams 
should be chopped, and a suspicion of mace or nutmeg 
should be added to other seasoning. 


DEVILED CRABS (Entree) 


Remove meat from as many hoiled crabs as there 
are guests, carefully preserving shells intact; mix meat 
with bread crumbs (1 cup to 6 crabs), mustard (1 tea- 
spoonful to 6), butter (1 rounding tahlespoonful to 6), and 
strong vinegar (2 teaspoonfuls to 6); salt and pepper to 
taste; mix well, fill shells with the forcemeat, and bake 
10 minutes. Serve with garnish of lettuce. 


FRIED SOFT SHELL CRABS 


Crabs should be cooked immediately. and by no 
means should be kept over night after being taken 
from the water. Pull off spongy substance from sides 
and remove mouth aud eyes; wash thoronghly and fry 
until brown in hot butter and lard (half and half). If 
preferred, dip in beaten eggs and rol] in bread or 
eracker crumbs. 


BROILED LOBSTER 


Cut Jobster in two lengthwise; place halves on a 
dish; pour over it 2 tablespoonfuls olive oil, salted and 
peppered; broil on moderate fire for about 30 minutes, 
turning from time to time; serve with green parsley 
garnish, and sauce (tartar or mayonnaise) separate. 


COLD BOILED LOBSTER 


Choose heavy live lobster, wash and brush thor- 
onghly, tie claws and tail with twine, and plunge iuto 
kettle of boiling salted water. Let boil awhile; then 
let simmer for 30 minutes on corner of range. Drip 
and cool. Serve with tartar or mayonnaise sauce. 


SAUCES FOR FISH 


Hollandaise Sauce — Place in saucepan on hack 
of range 44 pound butter, into which 2 tablespoonfuls 
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flour have been mixed with wooden spoon; add juice 
of 1 lemon, a little salt and pepper (and a little nutmeg, 
if liked), and 1 glass water; stir until liquor becomes 
uniform, and while stirring add 3 yolks, and then, in 
small pieces, about 14 pound butter. At no time permit 
sauce to boil. Serve apart. 

Caper Sauce — As for Hollandaise Sance, with the 
addition of 2 tablespoonfuls pickled capers when ready 
to serve. 

Butter and Parsley Sauce (Mu/tre d' Hotel) — 
Mix chopped parsley thoroughly with cold, unmelted 
butter. Lay this in lumps over fish or meat, to be 
melted by the heat of same. 

Mayonnaise Sauce — Beat 2 yolks with some salt 
and pepper ; then add, drop by drop, while stirring, 
about 3 pint olive oil ; still stirring, add, little by little, 
1 tablespoonful white or cider vinegar. If this sauce is 
made as it should be, in a cold dish (preferably set in 
cracked ice) and a cold room, the vinegar will form a 
creamy emulsion with the oil ; yet its compounding will 
require practice. 

Tartar Sauce — As for Mayonnaise Sance, but 
when ready to serve add 2 tablespoonfuls chopped green 
onion and gherkins. 

Mustard Sauce — Meltin saucepan 2 tablespoon- 
fuls butter mixed with 1 tablespoonful flour, and while 
stirring add 1 glass warm water, 2 tablespoonfuls mns- 
tard, and some salt and pepper. Boil until qnite thick 
and serve apart. 

Tomato Sauce — Chop 1 onion and Jet brown in 
1 tablespoonful butter, add 3 tablespoonfuls tomato 
catsup and 2 tablespoonfuls butter and hashed parsley; 
stir well and pour over the fish. 

Viuegar Sauce — Chop 4 handful parsley and the 
same amount of onion, cut 12 gherkins in small dices, 
and pnt allin a howl with 1 small glass each of olive 
pil and vinegar; salt and pepper to taste and mix 
thoronghly. 

Horse-radish Sauce — Grate 2 or 3 roots horse- 
radish ; pnt in a bow] with a little salt and white pep- 
per, and pour over it 1 glassful vinegar. 


EGGS 


HARD-BOILED EGGS 
Cook the eggs for 10 minutes in boiling water, then 
dip in cold water. 
EGGS WITH CREAM 
Slice or cut in quarters 10 hard-hoiled eggs and 
place in sancepan. In another saucepan brown lightly 
in alittle butter 1 chopped onion; sprinkle over it 2 table- 
spoonfuls flour, add 1 pint milk, and cook, while stirring, 


for about 5 minutes. Pour this cream over the eggs, 
warm the whole without allowing to boil, and when 
ready to serve, place in deep dish and sprinkle with 
hashed parsley 

EGGS A LA TZARINE 


Cut pieces of bread from which the crust has been 
removed into cylinders 3 inches in diameter and 3 inches 
inheight. Make in the middle of each a hole 1% inchesin 
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diameter and 2inches deep. Brown cylinders in hutter; 
when crisp, break an egg in every hole, sprinkle with 
salt aud pepper, place 1 teaspoonful butter on each egg, 
and bake for 5 minutes in a buttered dish. 


SHIRRED EGGS 


Butter as many small dishes as there are guests; 
hreak eggs, one at a time, in a saucer; slip them into the 
small dishes, sprinkle with salt and pepper, cook 5 min- 
utes in a hot oven, and serve on the same dishes. 


SCRAMBLED EGGS WITH TOAST 


Break 10 eggs, one at a time, and slip them into a 
saucepan; beat up with 4% pound hutter, aud salt and 
pepper to taste; then cook over a light fire, stirring 
constantly, for 5 minutes. When batter becomes guite 
thick, serve in shallow dish, with fried toast on and 
around the eggs. 


SCRAMBLED EGGS WITH CHEESE 


As for Scrambled Eggs with Toast, hut add 4% pound 
grated cheese while mixing the eggs with hutter. 


SCRAMBLED EGGS WITH ASPARAGUS 
TOPS 
Cut the tender tops of asparagus in 14-inch pieces, 
cook in salted water for 10 minutes, and let drip. Pre- 
pare the eggs as to serve with toast; when quite cooked 
add the asparagus and mix well with a wooden spoon. 
Serve in a shallow dish with toast, 


OMELETS 


In making an omelet, care should he taken that the 
pan is clean, smooth, and hot, as otherwise the omelet 
will stick. If one bas had no experience in making this 
dish, it would he well to experiment on small omelets. 


PLAIN OMELET WITH HASHED PARSLEY 


Break 10 eggs, one at a time, slipping into a salad 
disb as soon as each is ascertained to be fresh; heat 
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well, together with salt, pepper, and 4 handful 
bashed parsley, also 1 glass milk, if wished. Mel 
pound butter in frying pan on hot fire, and when hu 
is hot, pour in eggs and stir with fork until mixt 
hecomes quite thick. Tip the pan, holding it by 
handle and shaking, so as to hring the omelet near | 
of the edges and hegin to fold it. If necessary, us 
knife or pancake turner to finish folding it double, 
properly, the omelet should not be touch: 
hut sbould be folded in the act of turning the fry 
pan over the warm dish iu which it is to be served, 
good omelet should be long, thick in the middle, : 
soft inside. 
DEVILED EGGS 


Boil eggs hard and cut lengthwise, remove 
yolks and mash them with salt, pepper, celery sal 
little butter, and a'little mixed mustard, adding enor 
vinegar to make the mixture stick together. Ret 
this paste to the cavities in the whites and serve c 
with garnish of parsley. 


ESCALLOPED EGGS 


Chop fine some ham and bread, adding salt : 
pepper to taste; add 1 tablespoonful melted hutter i 
reduce to the consistency of soft paste by additior 
milk; half fill individual haking dishes with forcem 
and carefully slip an egg from the dish into whicl 
was hroken on the top of each; sprinkle with crac 
dust, add salt and pepper for egg, bake 10 minu 
and serve hot with Maitre d’Hotel sauce (page 461) 


SCOTCH EGGS 


Boil the eggs as lightly as will permit of remov 
shells without hreaking whites; remove shells ; 
cover eggs (which will flatten out somewhat as they 
on their sides) with forcemeat made of minced hau 
hacon, bread crumbs, and parsley, bound together wv 
the yolk of an egg. Fry toa golden brown and se 
hot, garnished with parsley or cress, 


MEATS 
(For Meat Sauces, skE Pace 467) 


The meats are ordinarily classified as Relevés, Entrées, and Roasts. 
Relevés, which usually appear only at a great dinner (after the fish), are highly seasoi 


meat dishes, intended to sharpen the appetite. 


They consist of rather large pieces of me 


roasted or baked, brought to the table or sideboard entire, garnished and accompanied by a sau 


and carved immediately before the individual portions are served. 


soning the relevé is similar to a roast. 


In all particulars except ¢ 


Entreés are meats reduced to serving size before being cooked ; they may be broil 
roasted, boiled, or stewed, but always are‘served with a sauce (or gravy) and some vegetable ¢ 


NOTES ON MEATS, BEEF 
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garnish. They are essentially family dishes, but are also served at most dinners, however fashion- 
able, being presented after the relevé (if there is one). 

Roasts are whole roasted pieces of meat, served with a salad after the entrée and its accom- 
panying side dishes (vegetahles), and hefore the sweet dishes. 

The meats should be carved in the kitchen, hut the parts put together in a way to represent 
the whole piece ; they should be distributed by the host or hostess, or, better, the dish should be 
presented at the left of every guest, so that each may serve himself, with the right hand, according 


to his taste. 


GENERAL NOTES ON MEATS 


The quick application of a high degree of heat sears over the cut surfaces of the meat-pores 


and prevents the loss of the juices. 


Therefore : 


Meats roasted should be popped into a hot oven. 

Meats broiled should he held at first as close as is safe to a hot hed of coals. 

Meats boiled should he plunged into boiling water. 

Contrariwise, to extract the juices, as for soups, meat must be placed in cold water and grad- 


ually brought to a boil. 


Meats should boil gently, if they are to be tender and of even flavor. 
The addition of a couple of tablespoonfuls of vinegar in the pot will go far to make tender a 


tough piece of meat hoiled. 


A large ham requires at least four hours’ boiling ; a smal] one, two hours. 

Meats fried or broiled (or even roasted) are better for searing over hefore salting. 

Sticking a fork in meat already seared over permits the escape of the juices, 

Meats should he fried always in butter; never in lard. 
_ All fillets (tenderloins) should be cut across the grain, set on end (cut fibers setting on the 
block), and smashed with the flat of the cleaver. Otherwise they will be leathery. 


ROAST BEEF (Relevé or Roast) 


Place the meat (loin or foreribs of beef) in roasting 
pan; spriukle with salt; add a cup of water and roast 
in hot oven, allowing 15 miuutes to the pound. Baste 
frequentiy. When well cooked, roast will be firm when 
pressed with the finger. 

After removing roast from pan, add 1 cup stock or 
water; boil, while stirring, for a minute or two; skim 
off floating grease and pass the gravy througha strainer. 
This gravy is considered best to serve with roast beef, 
but if thickened gravy is desired, see page 4€7. 

Roast beef, wheu served as a relevé, should be 
accompanied by a vegetable as a garnish, preferably 
potatoes fried in butter, stuffed tomatoes, or others 
similarly cooked. If served as a roast, it should be 
accompanied by a salad. 


ROAST TENDERLOIN (Roast) 


As for Roast Beef, but roast not quite so long in 
proportion to weight. 


BRAISED TENDERLOIN JARDINIERE 
(Releve) 

Lard the tenderloin with bacon strips 14 inch thick; 
place in roasting pan and sprinkle with salt; add, in 
pan, 2 onions and 1 carrot, sliced, 2 cupfuls stock, and 
1 cupful Madeira; baste frequeutly, allowing 15 minutes 
to the pound. Make gravy same as for roast beef; 
serve with Jardiniére Garnish (page 467). 


BROILED STEAK (Entrée) 


Have steaks cut 1 inch thick, and divide into indi- 
vidual portions before cooking. Broil on bright fire 
5 minutes; then turn and broil other side about 5 min- 
utes; put themonu warm dish, and place on each 1 tea- 
spoonful butter mixed with chopped parsley. 


BEEF SAUTE (Entrée) 
Slice tenderloin or other steak iu pieces the size of 
a half-dollar, but twice as thick ; brown 1 chopped onion 
in butter ; add sliced meat and fry for about 5 minutes ; 
sprinkle with a little flour and add a cupful of cream 
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and a tablespoonful of Worcestershire sauce to the 
pound of meat. Add some chopped parsley, cook 
awhile, and serve in a warm shallow dish. 


TENDERLOIN WITH GREEN PEAS (Entréc) 


Slice tenderloin about 1 inch thick, brown, in butter 
in shallow stewpan 5 to 10 minutes ; place on dish and 
keep in warm plaee. Add in the pani scant tablespoon- 
ful flour and % glassful stock or water; boil awhile and 
pour this sauee over the tenderloin ; serve with French 
peas (page 470) in separate dish. 


TENDERLOIN STEAK WITH MUSHROOMS 
(Entrée) 

Same as for Tenderloin with Green Peas, but add 
in tbe pan 4-pound can of mushrooms, sliced in their 
own juice, and 1 tablespeonful flour. Brown awhile and 
pour over tenderloin. 


TENDERLOIN STEAK A L'AMERICAINE 
(Entrée) 

Same as for Tenderloin with Green Peas, but pour 
into the same pan 4 tablespoonfuls tomato catsup, 
2 tablespoonfuls Worcestershire sauce, and 1 eupful 
stock ; boil for 5 minutes and pour over tenderloin steak. 


MINCED BEEF (Entrée) 

Slice 2 pounds boiled beef quite fine; place in shal- 
low dish; fry 1 chopped onion in butter 5 minutes, 
sprinkle over it some chopped parsley and 1 tablespoon- 
ful flour; stir, and add 1 glassful white wine and 1 
glassful stock. Boil awbile and pour over the beef. 
Sprinkle with bread crumbs and bake 15 minutes. 


BEEFSTEAK SMOTHERED IN ONIONS 
(Entree) 

Put a generous piece of butter in a hot frying pan; 
then a thick layer of sliced unjons; when these are 
slightly browned, add the steak, and cover with more 
sliced onions; turn often until done, seasoning to taste. 


POT ROAST OF BEEF (Family Roast) 


Fry a generous piece of suet. in a kettle for a few 
minutes; sprinkle a lean piece of beef with flour, salt, 
and pepper (acheap cut of meat may be used for this 
purpose); put in the pot and fry until brown on all 
sides; pour in water to half cover the beef; cover 
tightly and cook until tender, adding a little water at 
intervals to prevent burning. Thicken the gravy with 
flour und serve apart. 

Or, put good-sized piece of suet in kettle and add 
enough water to half cover roast when it shall be put 
in; salt the water, add 2 tablespoonfuls vinezar, and 
bring to aboil. When boiling, drop in the beef, Let 
boil 10 minutes to Lhe pound; then remove cover and 
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boil down until heef is sizzling in the grease; let fry, 
turning over and over, until brown on all sides; make 
gravy in kettle, and serve it apart. By learning the 
proper time to remove cover and boil down, beef may 
be pot-roasted as rarely or as thoroughly as desired. 


COLD SALTED OR SMOKED TONGUE 
(Entrée) 

Freshen a beef tongue in cold water for about 4 
bours, changing water at least 4 times; place in kettle 
with enough cold water to cover; add 3 carrote, 2 
onions, and 1 stalk of celery, all sliced; cook 4 hours; 
dip in cold water, skin it, and serve cold for breakfast, 
luncheon, or picnic. 


CREAMED DRIED BEEF (Entrée) 
Brown 1 tablespoonful butter in frying pan; put in 
¥% pound chipped beef and heat thoroughly; pour in 
about 1 cup of milk and thicken with a little flour and 
water; scrambled eggs around the disb make an excel- 
lent addition. 


BEEF CROQUETTES (Entrée) 


Chop 2 pounds boiled beef very fine; brown 3 
chopped onions in 2 tablespoonfuls butter; mix with the 
chopped meat 6 chopped boiled potatoes, 3 raw eggs, 
salt, and pepper, and divide into croquettes about 4 
inehes long and 1% inches in diameter; roll in flour and 
fry. Serve with tomato sauce apart. 


MOCK DUCK (Entrée) 

Salt and pepper both sides of a round steak; pre- 
pare stuffing as for duck and spread upon the steak; 
roll it up and tie; reast for % hour; serve with Maitre 
d’Hotel sauee (page 461) poured over it. 


STUFFED BEEF HEART (Family Roast) 


Boil heart 3 hours over slow fire; make dressing by 
mixing 3 cups bread crumbs, % cup minced salt pork; 
pepper, sage, and onion to taste; enlarge cavity in 
cooked heart, fill with dressing, and place in roasting 
pan with liquor in which boiled; bake 20 or 25 minutes. 
Make rich gravy, which serve apart. 

BEEF LOA¥_—VEAL LOAF (Entrées) 

Chop finc 3 pounds rare beef or veal (left over from 
roast), with % pound salt pork; add small eupful 
cracker crumbs, 8 tablespoonfuls milk, and 3 beaten 
eggs; salt and pepper to taste, mix well, form into a 
loaf, over which pour 4 pint water; bake about 1 hour 
and set aside to cool; serve sliced, with garnish of 
parsley, 

ROAST LOIN OF VEAL (Roast) 

Remove kidney and kidney fut. unless kilney roast 
is preferred; stuff if desired, roll lengthwise and tie 


VEAL, MUTTON, LAMB 


with twine. Place in a pap with 1 onion and 1 carrot 
sliced; sprinkle with salt, add 1 glassful water, and 
hake in hot oven, allowing 18 or 20 minutes to the pound 
and hasting frequently. Cut off the twine and serve in 
a warm dish, with thick gravy made the same as for 
roast beef. 

VEAL POTPIE (Entrée) 

Cut 2 pounds veal ribs in pieces 1 iuch square, and 
place in pot (upon a small plate, to prevent burning) 
with 2 quarts cold water; boil for 114 hours; then make 
biscuit dough of 3 cups flour, and half an hour before 
serving drop small lumps of the dough into the pot, 
which must still contain sufficient water to entirely 
cover the meat; cover and hoi! for 20 or 25 minutes. 
Serve with mashed potatoes apart. 


VEAL A LA BOURGEOISE (Entrée) 


Place 3 or 4 pounds chump eud of veal in a stewpan 
with 2 tablespoonfuls butter; hrowu awhile and add 2 
glassfuls stock or water, 6 carrots cut in quarters, and 
12 small onions. Cook slowly, basting occasionally, for 
1% hours. Serve with a vegetable as garnish, skimming 
floating grease from gravy and serving latter apart. 


BROILED VEAL CHOPS (Entrée) 


Dip the chops in melted butter, roll in hread crumbs, 
and let them brown over a slow fire. Serve on warm 
dish, placing on each chop a httle chopped parsley 
mixed with hutter. 


VEAL CHOPS WITH FRENCH PEAS (Entrée) 


Melt 14 pound butter in shallow stewpan, and fry the 
chops about 20 minutes, turning frequently. Serve on 
warm dish, pouring over chops the gravy in which they 
were fried, with French peas (page 470) served apart. 
Spinach (page 171) may be served instead of peas. 


VEAL CHOPS WITH MUSHROOMS (Entrée) 
Same as foregoing, but after placing chops in warm 
dish, add in saucepan 2 tablespoonfuls flour, stir well, 
add % glass white wine, and 34-pound can mushrooms 
(minced) with their juice; hoil awhile, and pour over 
the chops. 
SMALL PARISIAN PATTIES 


Chop ¥ pound veal trimmings and % pound kidney 
fat, first separately and then together; mix with 2 eggs 
and \ handful chopped parsley; salt to taste. Roll puff- 
paste (see page 476) quite thin and cut with circular 
cutter 3 inches in diameter; roll the paste trimmings 
thinner than before and cut same number of pieces with 
same cntter. Place the thicker pieces on baking dish, 
and on each some of the chopped veal (pieces the size 
of a walnut), cover with the thinner pieces of paste, 
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moistening the edges of under and upper crust; brush 
with beaten egg and bake until well colored. 


CALF’S LIVER WITH PARSLEY (Entrée) 


Slice liver in pieces the size of the hand and 3 inch 
thick; fry in butter or bacon fat; when ready to serve, 
sprinkle with chopped parsley and serve in a warm dish, 
pouring over slices gravy in which they have heen fried. 


SWEETBREADS WITH SPINACH (Entrée) 


Freshen sweethreads for 1 hour in cold water; dip 
5 minutes iu hoiling water, and then in cold water; let 
drip well; place in shallow stewpan, adding for each 
pound of sweethreads 14 onion, % carrot, both sliced, 
and % glassful stock; bake 1 hour in hot oven, hasting 
frequently; serve in warm dish, pouring over the sweet- 
breads the sauce in which they have been baked, having 
first skimmed off grease and strained it. Serve spinach 
(page 471) separately. Instead of the spinach, tomato 
sauce (page 167) may he served separately. 


SADDLE OF MUTTON ROASTED (Roast) 


Trim off the fat and remove the membranous skin 
that covers the back of the saddle; place in haking pan, 
sprinkle with salt, add 1 glassful water and roast in hot 
oven, allowing 18 to 20 minutes to the pound. Serve 
with potatoes fried in hutter as garnish, and gravy in 
gravy dish. 


LEG OF MUTTON A. LA FRANCAISE (Roast) 


Remove outer skin and place in roasting pan; 
sprinkle with salt, add 1 glass water, and roast in hot 
oven, allowing 18 to 20 minutes to the pound; baste 
frequently. Serve with potatoes fried in butter, ora 
aoa BOILED LEG OF MUTTON (Entrée) 

Prepare the same as for foregoing; then tie leg in 
napkin and place in kettle of boiling salted water; let 
boil steadily 15 minutes for each pound; serve with 
hoiled potatoes in a dish apart. Leg may also he served 
with caper sauce (page 461). 

IRISH STEW (Entrée) 

Cut mutton brisket in pieces one-half the size of 
the band; place in a stewpan, add water to cover well, 
and skim while boiling, having added afew small onions 
and a small bunch of parsley, tied. Cook half an hour; 
add 3 tahlespoonfuls flour beaten with 2 glassfuls stock 
or water, and some potatoes cut in halves or quarters; 
then cook again for half an hour. 


LEG OF LAMB WITH MINT SAUCE (Roast) 


Roast same as Leg of Mutton ala Francaise and 
serve with mint sauce (page 467) in a separate dish. 
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STUFFED SHOULDER OF MUTTON (Roast or 
Entrée) 

Remove bones, and stuff with dressing made as 
follows: Brown 1 chopped onion in butter, mix with 
¥ pint bread crumhs wet with % pint milk, add \ hand- 
ful chopped parsley and 1 pound sausage meat chopped 
fine; mix well. Roast the same as roast heef; serve 
with potatoes fried in butter or mashed. 


FRENCH MUTTON CHOPS BROILED (Entrée) 
ENGLISH MUTTON CHOPS BROILED (Entrée) 

French chops are small rib chops, the end of the 
bone having been trimmed off, and the fat cut away 
from the end, leaving the round piece of meat attached 
to one end of the bone. English chops are thicker than 
the French, and are cut from the loin or tenderloin and 
trimmed into good shape. 

Broil the chops on a bright fire, turning frequently. 
Serve with potatoes fried in butter, mashed potatoes, 
or French peas (page 470). 


ROAST PORK (Roast) 


Prepared and roasted the same as for roast beef 
(page 463), but add a little pepper and season with sage 
if desired. 

PORK CHOPS BROILED, WITH TOMATO 
SAUCE (Entrée) 

Dip'the chops in melted butter or beaten egg, roll in 
bread or cracker crumbs and fry until well done (pork 
chops grilled, owing to the necessity for thorough cook- 
ing, heing ‘‘ broiled” only in name). Salt and pepper to 
taste, and serve with tomato sauce in separate dish. 

BOILED PIGS’ FEET (Entrée) 

Clean feet thoroughly and cook until hones will slip 
-out, using cold water if salted feet are used, hot water 
if fresh ; boil down, remove bones, and cnt in 2-inch 
lengths ; salt and pepper to taste, and pour with liquor 
into shallow dish ; let cool to jelly and cut in slices; 
serve with garnish of cress, peppergrass, or parsley. 


BROILED PIGS’ FEET (Kutrée) 


Wash and clean 6 to 8 feet; place in kettle with 
2 onions, 2 carrots, and 1 celery stalk, sliced, and some 
thyme and laure}. Cover with cold water and cook for 
ahout 4 hours, or until tender; cut them in two length- 
wise (after cooking), dip in butter, roll in bread crumhs, 
and hroil 10 to 15 minutes. Serve with mustard and 
mashed potatoes for breakfast or luncheon, 


SUGAR-ROAST OF HAM (Roast) 


Freshen ham for 10 hours, entirely cover with 
water in kettle, and boil until tender. Let drip, remove 
rind, and sprinkle well with fiour and coffee sugar or 
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brown sugar (equal parts); stick full of cloves, about an 
inch apart, and roast until a coffee hrown; garnish with 
parsley and serve either hot or cold. 


ROAST SPARERIB (Family Roast) 


Trim rihs closely and chop in 6-inch lengths; place in 
roasting pan, dredge with flour, sprinkle with pepper, 
salt, and sage, add 1 cup water, and roast, basting fre- 
quently, until tender and brown, Thicken gravy with 
flour, and serve with haked apple or apple sauce and 
mustard sauce (which see). Mashed potato and mashed 
turnips should he served in side dishes. 


FRIED SALT PORK WITH CREAM SAUCE 
(Entrée) 

Slice thin fat salt pork, drop into boiling water in 
skillet and allow to freshen for 3 minutes; pour off 
water, let drip and roll in flour ; fry in skillet toa golden 
brown ; lay on hot platter. Into fat in skillet pour 14 
pint cream or milk, stir in fiour and water to thicken ; 
let come to a hoil, and pour over pork. Serve with 
baked potatoes for hreakfast. 


NEW ENGLAND ROILED DINNER (Entrée) 


Take a good-sized piece of corned heef and smaller 
pieces of salt pork and ham, cover with cold water, and 
cook over a moderately slow fire until nearly done; add 
potatoes, onions, turnips, and carrots, and continue to 
cook until vegetables are done. Have cooking in sepa- 
rate stewpans a cabhage, quartered, and beets. Gar- 
nish the meats with all the vegetables except the cab- 
bage, which serve as side dish. Provide sharp cider 
vinegar and sour, sharp mustard. 


HEAD CHEESE (Entrée) 


Take 1 pig’s head, clean and wash thoroughly, re- 
moving eyes, and digging out internal ears and nostrils; 
singe, wash again, and cut in pieces as small as possible, 
removing tongue, which should be left whole. Put in 
pot with 4 pig’s fret, well cleaned, and 3 pounds neck 
heef. Boil all together until bones slip out. Remove 
bones, salt and pepper to taste, and chop very coarsely. 
Place in molds, or deep, square tin pans, into one of 
which the whole tongue, after skinning, should be put. 
Cover, with weights to give pressure, and when cold 
slice and serve with garnish of cress, peppergrass, or 
parsley. , 

RABBIT SAUTE (Entrée) 

Skin and clean the rabhit, and cut in pieces the size 
of an egg; melt in a saucepan 3 tablespoonfuls butter; 
add the rabbit, with 2 onions, chopped, 3¢ handful 
parsley, chopped; sprinkle with salt and pepper and 
cook covercd for about 50 minutes. Add juice of 4 
lemon and serve for breakfast or luncheon. 


SAUCES AND GARNISHES FOR MEATS 


KIDNEY SAUTE (Entrée) 


Slice kidneys, place in cold water, bring to a boil, 
place again in cold water, bring again to a boil, pour off 
water and rinse in hot water ; let fry in butter in skillet, 
dredging with flour; when browned, add \% glassful 
stock and (if desired) 4% glassful Madeira, boil awhile, 
sprinkle with hashed parsley and serve in warm, shal- 
low disb. 


VEAL KIDNEYS BROILED (Entrée) 


Cut each kidaey lengtbwise in such a way as to 
open it but not to divide eutirely; pass two wooden skew- 
ers through them to keep them flat; sprinkle with salt 
and pepper, dip in melted butter, and broil on bright 
fire; serve with Maitre d’Hotel sance, page 461 (to 
which add a little lemon juice) or mustard sauce. 


SAUCES FOR MEATS 


Gravy—After removing meat from pan, skim off 
any excess of fat, and set pan on range; scrape sides 
and bottom of pan, and after browning as muchas may 
be without burning, add a little water and let boil up. 
Thicken, by gradually pouring in, while stirring, a cold 
paste of flour and water. 

For boiled meats, make drawn butter sauce, thus: 
Melt 2 tablespoonfuls butter in saucepan; pour iu 1% 
cups boiling water, or equal parts boiling water and 
milk; mix 1 tablespoonful flour in a little cold milk, 
which add, stirring constantly. To this sauce add 
capers, parsley, etc., if desired, according to kind of 
meat with which sauce is to be served. 

Béarnaise Sauce (Yellow) — Place in saucepan 
34 glass white vinegar, with 1 tablespoonful butter, 1 
onion, and a little pepper; boil on bright fire until vine- 
gar is half boiled down; set on back of range, and add, 
while stirring, a little butter and 3 yolks; place sauce- 
pan in another larger one, half full of boiling water, 
and add, little by little, while stirring, 2 tablespoonfuls 
butter; cook until quite thick. 

Soubise Sauce (White)— Peel and slice 12 on- 
ions, and cook for 15 minutes in boiling water; drip; 
dip in cold water; drip again; melt in saucepan 2 table- 
spoonfuls butter mixed with 2 tablespoonfuls flour, and 
add, while stirring, 1 pint water; as soon as it boils, add 
epions and cook whole slowly 30 minutes; strain, and 
serve separately with steaks and chops. 
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Tomato Sauce (Red)—Slice 2 onions and 2 car- 
rots quite fine; cut in dices about 1 pound cold boiled ham 
(er amit if wished), cook 5 minutes with 1 tablespoonfual 
butter in saucepan; clean and slice 12 ripe tomatoes, 
add them in saucepan with 1 glassful stock, some 
thyme, laurel, salt, and pepper, and cook about 1 hour; 
strain into anotber saucepan with 2 tablespoonfuls but- 
ter; warm, and wben ready to serve add, while stirring, 
2 tablespoonfuls cornstarch, mixed with a little stack 
or water; add a little cayenne pepper and serve sepa- 
rately. 

Pepper Sauce (Brown)— Melt in saucepan 1 
tablespoonful butter; add 1 onion and 1 carrot finely 
chopped; cook 5 minutes, sprinkle with 1 tablespoon- 
ful flour, stir well, and add 1 glassful vinegar, 1 of stock, 
and high seasoning of thyme, laurel, salt, and pepper; 
cook slowly % bour; strain, add cayenne pepper, and 
serve separately, ar pourovermeat. For Sauce Piquant 


‘(brewn) add 6 gherkins, sliced fine. 


Mint Sauce (Green) — Chop 1 handful mint 
leaves, mix with ‘4 glassful vinegar and 1 tablespoonfvl 
sugar ; serve with leg of mutton or lamb. 


GARNISHES FOR MEATS 


Jardiniére Garuish — Fry from 2 to 4 potatoes 
in butter, and cook a number of other vegetables (as 
green peas, green beans, sniall carrots, cauliflower, cut 
in pieces the size of a hazel nut, etc.) separately in 
boiling water, afterward frying separately in butter. 
Place tenderloin or loin on platter, a potatoe at each 
end and on each side, and the other vegetables arranged 
around the meat according to color effect. 

Nivernaise Garnish—This garnish serves for 
veal loin, tenderloin, or saddle of mutton. Wash and 
pare 1 quart small carrots; place in saucepan with 1 
glassful stock and 2 tablespoonfuls butter; cook until 
tender and when ready to serve, add 2 tablespoonfuls 
butter. 

Brétoune Garnish — This garnish serves for leg 
or shoulder of mutton. Soak 1 pound kidney beans in 
cold water about 4 hours. Drip, and cook in salted 
water until tender; when ready to serve, cbop 1 onion 
and brown in 1 tablespoonful butter; add the beans, 
dripped; stir, and add 2 tablespoonfuls butter; sprinkle 
with some chopped parsley, and serve with individual 
portions of meat. 


POULTRY 
GENERAL REMARKS 


Select young fowls, as a rule, for roasting. 


Older birds should be served only in fricassée or 


boiled. Remove feathers carefully, without scalding; clean and wash the iuside thoroughly; 
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singe with a burning newspaper on top of the range, and tie legs and wings to the body before 
roasting. In removing giblets care must be taken not to break the gall-bladder in cutting it away 


from the liver. 


ROAST TURKEY (Roast) 


Place turkey in roasting pan, rub it with ahout 
2 tablespoonfuls butter, add 1 glassful water, and roast, 
allowing 15 minntes to the pound. Make gravy same as 
for roast beef. Instead of ruhhing with butter, if 
desired, a few thin slices of bacon may be bound with 
twine on breast. If desired, before placing in roasting 
pan, stuff with dressing made of bread crumhs moistened 
with scalding water, adding a lump of butter the size of 
a walnut, salting and peppering, and seasoning with a 
chopped onion and sage to taste; or, with thyme, sweet 
marjoram, summer savory, mace, or nutmeg. With 
salt and pepper alone for seasoning, oysters, chopped 
or whole, may he added, and in any case, dressing 
should be mixed up with a heaten egg 

TURKEY GIBLETS (Entrée) 

Brown giblets (wings, gizzard, liver, etc.) in sauce- 
pan with 1 pound bacon cut in dices; sprinkle with 
1 tablespoonful flour, and add 1 glassfnul water and 
1 glassful stock, or 1 pint water, some salt and pepper, 
1% handful parsley tied, 10 or 12 small onions, 3 carrots 
cut in quarters lengthwise and then in thirds crosswise; 
cook slowly 114 hours; skim off floating grease, and serve 
in shallow dish for hreakfast only. 


ROAST CHICKEN (Roast) 
Prepare and roast the same as for turkey. 


BROILED CHICKEN (Entrée) 

Cut chicken in two lengthwise, dip in melted butter, 
and broil on hoth sides over bright fire until thoroughly 
cooked. Serve for breakfast or luncheon. 

FRIED CHICKEN (Entrée) 

Cut each chicken in ahout 8 pieces; sprinkle with 
salt and pepper, dip the pieces in milk, roll in flour, and 
fry in fat until wellcolored. Serve with parsley fried in 
same fat, and a lemon cut in fifths, lengthwise. 

CHICKEN PIE (Entrée) 

Cut 1 chicken in pieces, place in stewpan, cover 
with water, and boil until tender; when half cooked, 
add 1 teaspoonful salt. Remove chicken, placing in 
warming oven, and thicken gravy with 1 tahlespoonful 
flour; salt and pepper to taste, add lump of butter the 
size of a walnut, and boi] 5 minutes. While chicken is 
cooking for the first time, following paste should be 
prepared: Mix, as for biscuit, 3 eups flour, 2 teaspoon- 
fuls baking powder, a dash of salt, and 4% cup butter ; 
roll out half of this to a thickness of 4% inch, and with 


it line a baking dish, letting crust hang over the edges 
enough to turn up over top crust ; put in chicken and 
gravy ; roll remainder of paste for top erust ; slash in 
the center to permit escape of steam, moisten top crust 
around edge, turn up overhanging lower crust, and 
pinch tightly ; butter the top, and bake until a light 
brown. 

SPRING CHICKEN SAUTE (Entrée) 

Remove legs and cut them in two; take off wings, 

hut not the fillets; cut body in two lengthwise, between 
hack and breast; then each half in two crosswise, 
and again the hreast in two lengthwise. Brown one 
chopped onion in 4% pound butter, and add chicken; 
sprinkle with salt and pepper, and fry on bright fire 15 
to 20 minutes; sprinkle with chopped parsley and serve 
hot. 

CHICKEN FRICASSEE (Entrée) 


Prepare and cut chicken same as for preceding; 
soak in cold water 15 minutes; place in stewpan with 
2 sliced onions, 2 carrots cut in 4, and 4% handful parsley 
tied; cover with water and cook slowly until tender, 
lor2hours. Let drip, and place in saucepan in which 
have been melted 2 tablespoonfuls butter, mixed with 
same quantity of flour; stir, and add through strainer 
liquor in which chickens have heen hoiled; when ready 
to serve, place saucepan on corner of range and add 
2 beaten yolks, with 2 tahlespoonfuls milk; serve in 
shallow dish, with Rice & la Georgienne (page 478) in 
separate dish. 

ROAST GOOSE (Roast) 


Select a goose with clean white skin, plump breast, 
“and yellow feet, red feet denote age. Hanging a few 
days improves the flavor. Pluck, singe, draw, and 
carefully wipe the fowl; cut off neck close to hack, 
leaving skin long enough to turn over; cut off feet and 
heat breastbone flat; put a skewer across the hack, 
through under part of each wing; draw legs up closely 
and tie. Make stuffing of bread crumhs, 1 or 2 onions, 
a little sage, butter, and salt and pepper to taste, the 
whole mixed with a heaten egg. Baste frequently while 
roasting. Serve with its own gravy, and with apple 
sauce if desired. 


ROAST DUCK (forest) 


Draw legs as closely as possible to body and tie. If 
cooking a pair, stuff only one (making dressing as 
directed in vase of turkey), as fiavor is not relished 
by everyoue. Another excellent dressing is made of 


GAME, SALADS 


mashed potatoes, seasoned with chopped onions, pep- 
per, and salt, and with just enough hread ernsts stirred 
into give hody. Sage may be added if desired. Roast 
in hot oven, basting often. Skim off any floating grease, 
and serve gravy (thickened if desired), to which may be 
added giblets, previously stewed in water with a lump 
of butter. Peas and currant jelly should accompany 
this roast. 
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BROILED PIGEONS (Entrée) 


Prepare pigeons as indicated in ‘General Re- 
marks"; cut in two lengthwise, flatten, dip iu melted 
bntter, roll in bread crumbs, and fry on a not too bright 
fire; serve with Maitre d'Hotel (page 461), to which 
has heen added a little lemon jnice; garnish with a 
lemon cut in 6 slices. 


GAME 
GENERAL REMARKS 


Game birds should not be plucked until a day or two after they are killed, and, if the weather 
will allow, they are hetter flavored for hanging three or four days in a coo] place before cooking. 
Tastes vary, however, as to the length of hanging. To remove the fishy taste which waterfowl 
sometimes have, baste them fora few minutes while roasting with hot water, to which an onion 
and a little salt have heen added ; after that baste with butter only. Snipe, woodcock, and quail 
usually are not drawn, but are eaten, like oysters, clams, lobsters, and some small fish, entrails 


and all. 
ROAST SNIPE (Roast) 

Snipe may be drawn ifpreferred. If left undrawn, 
they shonld be wiped on the outside after plnckiug. 
Skin head and neck and trnss them with head under 
wing; twist legs at first joint, press feet upon thighs, 
and pass a skewer throngh feet and body. Roast iu 
quick oven, in pan with butter or bacon cut in dices. 
Serve on toast, with own gravy poured around. Should 
he sent to table very hot. 

Undersized snipe are hest grilled over a hot fire, 
and served on toast, with butter spread over the birds, 
which are set in the oven for a few moments before 
sending to table. 


ROAST WOODCOCK (Roast) 


Woodcock should not be drawn; pluck and wipe 
well; truss with legs close to body; skin neck and head 
and bring beak under wing; set each hird on a piece of 
toast in dripping pan, and roast twenty to twenty-five 
minutes, basting frequently. Serve on same toast on 
which roasted, ponring some of the gravy over them, 
and serving remainder apart. 


ROAST PARTRIDGE (Roast) 

Let the birds hang as long as the weather will per- 
mit; then pluck and draw; wipe, hut do not wash them 
inside or out; truss them withont the head, same as for 
roast fowl; roast in hot oven, basting frequently; serve 
on buttered toast soaked in dripping pan, with own 
gravy or mustard sauce (page 461), apart. 


ROAST QUAIL (Roast) 
Precisely the same as for woodcock. 


ROAST SADDLE OF VENISON (Roast) 

Soak in water overnight; then with a knife remove 
the three skins; in taking off the inner skin, begin at 
the lower side and go npward to the top of the bone; 
then lard with small pieces of salt smoked pork and 
wrap the roasting piece in a cloth saturated in vinegar, 
in which let it remain until the next day. Place in 
roasting pan a few slices of pork and dry bread crusts; 
salt meat well, put it into the pan with a little water and 
pour over it % cup cream; baste frequently, roasting 
15 minutes to the pound. Serve with potato croquettes 
(page 473). 


SALADS 


CHICKEN SALAD (Entrée) 
VEAL SALAD (Entrée) 


Chop finely and mix desired quantity of chicken or 
veal and one-third to one-half as much celery. Cover 
the bottom of salad dish with large, bright lettuce 
leaves, on which heap up the salad daintily, and pour 
over it a mayonnaise dressing, may he garnished also 
with hard-boiled eggs, cut in halves lengthwise. 
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FISH SALAD (Entrée) 


Remove skiu and bones from 1 can salmon, or 
any cold fish, either boiled or baked, mixing in 3 large 
boiled potatoes, chopped. Serve on lettuce leaves, or 
garnished with parsley, pouring over the salad a dress- 
ing made by seasoning 3 hard-hoiled yolks with pepper, 
salt, and mustard, mashing fine, adding 144 cnp vinegar 
and a wineglassful cream, and stirring thoroughly. 
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EGG SALAD (Entrée) 

Slice 10 hard-boiled eggs, place in salad dish, and 
pour over them 4 tablespuonfuls olive oil, mixed with 
8 tablespoonfnls vinegar, some hashed parsley, and a 
little salt and pepper. Garnish with parsley. 


PIGS’ FEET SALAD (Entrée) 

After cooking feet as in preparation for broiling, 
cut in pieces ahout 2 inches long and place in salad 
dish; pour over thema dressing made by mixing 1 table- 
spoonful mustard, 3 tablespoonfuls oil, 14 handfnl 
chopped parsley, the same quantity of chopped young 
onion tops, and 4 tablespoonfuls vinegar, salted and 
peppered to taste. Serve for luncbeon cr picnic party. 


POTATO SALAD (Cold Relish) 


Place in chopping bowl 1 small onicn and a stalk of 
celery, chop fine, slice thin 10 or 12 cold boiled potatoes 
inte the salad dish, in which lettuce leaves have been 
placed. Mix onion and celery tboroughly with 1 wine- 
glassful olive oil, 1 tablespoonful mixed mustard, 3 
tablespoonfuls vinegar. and pepper and salt to taste. 
Pour this dressing over the potato. 


COLD SLAW (Cold Relish) 


Shred, slice, or cbop very fine desired amount of 
cabbage, and place in salad dish ; pour over the cab- 
bage a sauce made thus: Bring 1 cup vinegar to a boil ; 
add mixture of 1 teaspoonful mustard, 3 tablespoon- 
fnls sugar, and 1 teaspoonfn] salt, scalded together with 
14 cup boiling water; add 144 cup milk or cream and a 
lump of butter ; let boil again, stirring constantly, and 
stir in the beaten yolks of 3 eggs; pour hot over cab- 
bage as soon as sauce is stirred to an even consistency ; 
let cool, place in ice-box, and serve cold. 
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LOBSTER SALAD (Entrée) 


Remove shell from boiled lobster, being careful to 
remove vein in back; chop meat, or pick it fine; chop 
together some celery, lettuce, or endive, with hard- 
boiled eggs, mix with lobster meat, saving the larger, 
reddest slices of meat for garnish; place on lettuce 
leaves in salad dish, using 12 olives for additional gar- 
nish; pour over it 1 pint mayonnaise dressing; let cool 
awhile, and serve. 


LETTUCE SALAD (Cold Relish) 

Take 1 head of lettnce, separate leaves and dispose 
in salad dish, spreading over them 1 cold boiled potato, 
cut in dices, and 2 hard-boiled eggs, sliced ; pour over 
salad either a mayonnaise or a vinegar dressing. 


SALAD DRESSINGS 

Mayonnaise Dressing — See page 461. 

Vinegar Dressing Without Oil— Mix 1 cupful 
hot vinegar, 1 teaspocnful salt, 1 tablespoonful sugar, a 
pinch of pepper, and a rounding tablespoonful butter; 
when cool, pour over salad. 

French Dressing — For lettuce, potato salad or 
cold slaw: Grate 44 onion; mix with 14 teaspoonfnl 
salt, a pinch of pepper, 2 tablespoonfuls olive oil, and 
1 tablespoonful vinegar; stir to a creamy consistency. 

Cream Dressing Without Oil—For cabbage, 
lettuce, tomato, or other vegetable salad: See Cold 
Slaw (page 470). 

Drawn Butter Dressing — Put 2 cupfuls boiling 
water in saucepan and stir in 2 tablespoonfuls flour 
intu wbich an eqnal amount of butter has been 
thoroughly mixed; let melt, stirring constantly; stir in 
44 handful hasbed parsley, pepper and salt to taste, and 
serve immediately. 


VEGETABLES 


FRENCH PEAS 

Melt in stewpan 2 tablespoonfuls butter, add 1 
quart shelled peas, 1 glasstul water, 1 whole onion; & 
hancful parsley, tied, and some salt and pepper; cook 
slowly for 34 hour; when ready to serve, take out onion 
and parsley, add 2 tablespoonfuls butter, mixed with 1 
tablespoonful flour, stirring until thickened, and serve 
in warm shallow dish as side dish, or as 9 garnish (2 tea- 
spoonfuls sugar may be added while cooking). 


GREEN PEAS WITH BACON 


Cnt 1 ponnd bacon in dices, and brown in saucepan; 
sprinkle with 1 tablespoonful of flour, add 1 glassfnl 
water, 1 quart peas, 1 whole onion, 14 handful parsley, 
tied, and some salt and pepper; cook 1 hour; when ready 


to serve, remove onion and parsley, and serve in warm 
shallow dish as side dish. 


GREEN PEAS, ENGLISH STYLE 


Pour peas into boiling water; cook quickly 15 
minutes, salt, and drip; place in warm shallow dish and 
over them 14 pound butter, divided into small slices; 
serve as side dish. 


STRING BEANS, ENGLISH STYLE 


Clean green beans; break off stem ends, at the 
same time stringing them on one side; break off blos- 
som ends also, stringing them on the other; if too long, 
break in two; cook quickly in a quantity of boiling 
water, salt, let drip, and serve as preceding. 


VEGETABLES 


STRING BEANS 


Prepare as for preceding; melt in saucepan 2 table- 
spoonfuls butter; add 1 quart beans, 14 glassful water, 
1 whole onion, 44 handful parsley, tied, and some salt 
aud pepper; cook slowly 15 minutes; when ready to 
Serve, add 2 tablespoonfuls butter and 2 eggs heaten 
with 34 glassful milk; stir, but do not allow to boil; 
serve in warm dish as side dish. 


LIMA BEANS WITH BUTTER 
Same as for preceding. 


BAKED BEANS 


Soak 1 quart white heans, well picked over, over 
night; drip and cover well with fresh water; add 1 pound 
lean salt pork; boil until beans are tender; place in 
baking dish with meat, its rind slashed ready to slice, in 
the ceuter; sprinkle with pepper and bake until a light 
brown. To serve, cut meat in slices, dispose in center 
of platter, and garnish with beans. 


BOSTON BAKED BEANS 


Soak 1 quart picked-over heans over night; place 
in kettle with 14 pound salt pork and 3 quarts water; 
boil slowly 1 bour, adding 14 teaspoonful saleratus just 
before taking them up; strain beans into an earthen- 
ware jar, adding 3 tablespooufuls molasses and 1 tea- 
spoonful salt; place pork in middle, leaving rind even 
with top; add just enough of the liquor in which beans 
were cooked to cover them; bake 5 or 6 hours in siow 
oven, adding more of the liquor if required; when 
cooked, remove dried beans from top. 


SUCCOTASH 
Stew in least possible quantity of water equal parts 
green cornand Lima or string beans, until tender; add 
¥% cupful cream or milk, a lump of butter, pepper and 
salt. Serve in warm dish as side dish. 


ESCALLOPED CORN 


Cut the tops of the kernels from 6 ears tender sweet 
corn; then scrape carefully, so as to get out all the juice 
with but little of the hull; add a dash of pepper and 
salt, 1 teaspoonful sugar, a lump of butter, 2 eggs heaten 
shghtly, and a little milk to mix; beat all together and 
bake 10 minutes; add 1g cup cream, stir well, and bake 
another 10 minutes; serve hot or cold as a side dish. 


CORN FRITTERS 


Cut from the cob the kernels of 3 ears cooked sweet 
corn; beat thoroughly 1 egg; mix 14 teaspoonful baking 
powder in 4 cup flour, stir into the egg, salt to taste, 
and add the corn, stirring thoroughly; add flour, if 
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more is needed to form a moderately stiff batter. Have 
ready in skillet hot lard or bacon drippings 3 inch deep. 
Into this drop batter, a spoonful in a place, and fry a 
few fritters at a time, serving when a golden brown 
Be careful to cook thoroughly. 


SWEET CORN WITH BUTTER 


Husk and wash the cornu, and cook (on the cob) for 
¥% hour in boiling salted water, to which bas been added 
1 glassful of milk; serve on folded napkin with hutter 
in dish at side. 


BROILED SWEET CORN 


Broil (on cob) over bright fire, and serve with butter, 
salt, and pepper. 


SPINACH WITH CREAM 


Clean and wash 8 or 4 times about % peck spinach; 
cook 10 minutes in quite large quantity salted water, 
pour off water, let drip, cover with cold water, drip 
again, and chop fine; 10 minutes before serving place in 
saucepan with 4 tablespoonfuls butter, 1 tablespoonfol 
flour, a little sugar and some salt; cook awhile, and add, 
while stirring, 1 glass milk; serve as a side dish or 
garnish, or may be served with pieces of toast fried in 
hutter. 

SPINACH WITH POACHED EGGS 


Same as with cream, hut place on spinach 6 poached 


eggs. 
CELERY WITH GRAVY 


Take lower part of 8 small stalks celery, clean and 
cut in pieces 5inches long, place in sancepan, cover with 
stock, add a little salt, and cook slowly 1 hour; drip and 
place in shallow dish, and keep in warm place; hoil 
down stock in which cooked; when ready to serve, 
thicken with 1 tablespoonful cornstarch mixed with a 
little cold stock and 2 tablespoonfuls butter; pour on 
celery and serve as side dish. 


CARROTS FRIED IN BUTTER 


Pare 3 hunches small carrots, slice crosswise as 
thick as a half-dollar, and cook in boiling water until 
tender; melt in saucepan 2 tahlespoonfuls butter, add 
carrots, carefully dripped, sprinkle with a little sugar 
and fry ahout 10 minutes; serve as side dish. Carrots 
are excellent also cut in quarters lengthwise, stewed 
until tender in salt water, and served with drawn butter 
dressing (page 470). 


ASPARAGUS WITH WHITE SAUCE 


Clean and wash 3 hunches asparagus, cook in hoil- 
ing salted water until tender, and serve on folded nap- 
kin with Hollandaise Sauce (page 461) separate. 
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CAULIFLOWER WITH WHITE SAUCE 


Clean 2 canliflowers, cut in quarters and wash care- 
fully; cook in boiling salted water nntil tender; drip 
and place in shallow dish, iu original shape; serve with 
Hollandaise sauce. 


CAULIFLOWER AU GRATIN 


Prepare and cook same as foregoing; melt in sauce- 
pan 2 tablespoonfuls butter, mixed with 3 tablespoon- 
fuls flour; add, while stirring, 1 pint milk or cream, 
boil, stirring, until sauce hecomes quite thick; add 2 
tablespoonfuls butter; ponr some of sauce in bottom of 
shallow dish, add caul‘tlower, cut in 4 or 5 pieces, pour 
over remainder of cream sauce, sprinkle with bread 
crumhs and grated cheese, brush with melted butter, 
and-bake until well colored. 


STUFFED TOMATOES 


Cut out a small core at top of tomato and squeeze 
slightly, so as to remove some of seeds; then stuff with 
mixture of 1 chopped onion, 2 tablespoonfuls flour, 4 
ounces chopped cooked meat, 8 ounces white bread 
(dipped in milk or stock), and a little chopped parsiey, 
all of which is put in saucepan and cooked awhile; 
sprinkle stuffed tomatoes with bread crumhs, grated 
cheese, and small lnmps of butter. Bake 15 minutes. 


FRIED TOMATOES 


Wash firm green tomatoes and slice (without peel- 
ing) 3g inch thick; roll in theur, sprinkle with salt and 
pepper, and fry in butter or bacon fat until a cinnamon 
hrown. Serve 3 slices to a guest, on square or triangle 
of daintily browned toast. Yor breakfast or luncheon. 

Cucumbers (peeled and sliced) may be fried and 
served in the same fashion. 


CREAMED CUCUMBERS 


Peel 6 cucumbers, cut in quarters, remove seeds, and 
cut in pieces 2 inches long; melt 14 pound hatter in 
shallow stewpan, and when warm add cucumhers; cook 
on bright fire 10 minutes; add 2 glassfuls cream anda 
little salt and sugar; boil awhile and serve as side dish. 


FRIED PARSNIPS 


Cut hoiled parsnips in thick slices lengthwise, roll 
in flour, and fry in butter or bacon fat to a deep hrown. 
Salt and pepper before removing from skillet, aud serve 
hot. 

MUSHROOMS WITIL CREAM 

Pour 2 pounds mushrooms (fresh or canned) into 
saucepan and boil awhile in their juice, if canned, in a 
very little salted water, if fresh; place saneepan on 
corner of range and add 2 yolks, mixed with 1 table- 
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VEGETABLES 


spoonful cornstarch, 1 tablespoonful cream, and some 
chopped parsley; serve on t vast, or as garnisb for fash- 


ionabie dinners. 
MUSHROOMS ON. TOAST 


Prepare mushrooms as in foregoing, meanwhile 
frying in butter, for cach guest, a piece of bread 1% x 
8x 5 inches, in which a hole 2 x 4 inches and 1 inch deep 
has heen cut. Place on buttered dish, the holes in the 
toast filled with mushrooms and their cream, sprinkle 
with grated cheese and a little butter and bake for 10 


minutes. 
PARSNIP CROQUETTES 


Boil parsnips, well scraped and washed, in salted 
water until very tender (in which state they may he 
served, if desired, with lumps of butter melting over 
them); mash and season with bntter, pepper, and salt; 
stir in 2 heaten eggs to which a little flonr has heen 
added: mold into croyucttes and fry in butter or bacon 
fat until a golden hrown. 

BOILED BEETS 

Beets require especial care in preparation, lest 
they bleed, and come to the table pale and unappetiz- 
ing, the stalk must not he cut down closely or the root 
broken off. Boil until tender; rub off skins while hot, 
and serve sliced, with lumps of butter meiting over, 
peppered, and salted; or, sliced in vinegar, with pepper 
and salt. 

CREAMED ONIONS 

Boil 6 onions in ample water for 1 hour; let drip, 
cot in small pieces, salt and pepper, and scrve hot, 
with drawn butter dressing (page 470) poured over. 

FRIED EGG PLANT 

Peel egg plant and slice 3¢ inch thick; soak 1% 
hours in salted waicr; let drip, wet on both sides in 
beaten egg, rolliu bread or cracker crumbs, and fry to a 
goklen brown. Pepper to taste, salt lightly, and serve 
ae BOILED TURNIPS 

Peel and slice turnips, and pour over them coid 
water; cook until quite tender, remembering that more 
time must be allowed than to most other vegetables; 
let drip thoronghly, mash with a little milk or cream, 
and serye as side dish, with lumps of butter melting 
aver, pepper, and salt. 


NOQUASH 
(Hubbard, Marrow, Simmer; Buked or Boiled) 
Hubbard squashes are generally preferred baked, 
as their rinds are too hard to be reinoved easily; remove 
all secds and pith, cut in halves, put a teaspoonful of 
sugar in each hollow, and bake an bour or until tender; 


VEGETABLES 


when done, remove hard erust, serape from shell with 
spoon, and mash, sweetening, peppering, and salting to 
taste, and serving as side dish with melting lumps of 
butter ‘ 

Any of the marrows or summer squashes may be 
simply pared and cooked, seeds and all, if very young; 
in any case they should be cut in small pieves and 
steamed or boiled until tender, peppered, and salted to 
taste, mashed with a small quantity of rich cream, and 
served as side dish with melting lumps of butter. 


BOILED SALSIFY (Vegetable Oysters) 
Scrape well, eut in thin slices, boil an hour or notil 
tender, and when done ad¢ a little salt eodfish picked 
very fine, having previously let the water boil nearly 
away; add plenty of milk or cream to make gravy, and 
season with salt, pepper, and butter; thieken slightly 
with flour and serve with small bits of toast. 


SWEET POTATOES, BOILED 


Wash, eut off the ends, and boil in salted water naotil 
tender (abont 30 minutes). Serve with butter. When 
cold, may be peeled and sliced lengthwise and fried in 
butter. 

POTATOES WITH CREAM 

Slice 8 or 10 boiled potatoes, place them in sance- 
pan with 2 tablespoonfuls butter and 1 cup eream; 
sprinkle with salt and pepper, and chopped parsley, 
an‘ boil 10 minutes. 


POTATOES AU GRATIN 


Prepare aud cook potatoes already boiled same as 
foregoing; place in baking dish, sprinkle with grated 
eheese, bread crumbs, and small Innips of butter; bake 
to a light brown. 


POTATOES DUCHESSE 


Peel, slice, and cook until tender in jnst enongh 
water to eover; let drip and place in warm sancepan; 
mash with 3 yolks and a little flour; roll ont on board 
sprinkled with flour, and divide into oblong eakes 
34x%x3 inches; fry on both sides in butter to golden 
brown and serve as garnish for roasts. 


POTATO CROQUETTES 


Prepare, eook, and mash the same as for the fore- 
going, butadd a little butter while mashing; roll in form 
of small cylinder 134 by 3 inches; dip in beaten egg, roll 
in bread and craeker crnmbs, and fry in butter ; serve 
for lunebeon or as a garnish, 
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FRIED POTATOES 


Heat well enough fat or lard to cover potato slices; 
peel raw potatoes, slice, and fry nntil well eolored. 
Fat must be extremely hot, or it will soak into 
potatoes, making them sodden and unpala- 
table. 

PUFFED POTATOES 

Peel the potatoes, eut them lengthwise in sliees 
about 14 inch thick, pnt them in warm, but not hot 
fat, and eook nntil tender (about ten minutes). Remove 
from fat and drip, heat the fat very hot, place pota- 
toes in it again, and fry qnickly. 

MACARONI A LDL’ ITALIENNE 

Cook 1 ponnd maearoni in salted water (with no 
fear of using too mnch water) until quite soft; ‘drip, 
throw away water, and replace macaroni in the same 
warm kettle; add 4 tablespoonfuls bntter, % pound 
grated cheese, salt, and pepper; allow butter and 
eheese to half melt while stirring, but do not replace 
kettle on range. 


MACARONI WITH TOMATO SAUCE 
Same as for foregoing, but add 3 tablespoonfuls 
tomato catsnp. 


MACARONI AU GRATIN 
Cook as for “Macaroni a 1)’ Italienne.”’ Place 
maearoniin baking dish, pour over it some bread or 
eracker erumbs, grated eheese and Inmps of butter, 
and bake until well colored. 


SPAGHETTI WITH TOMATO SAUCE 

Cook % package spaghetti 30 minntes in kettle 
with 4 eupfuls boiling water and 3 or 4 (or % can) 
tomatoes; stir frequently, add lump of butter the size 
of a walnut and pepper and salt to taste, with 44 salt- 
spoonful eayenne pepper. 

RICE A LA GEORGIENNE 

Wash ¥ pound riee several times in eold water 
(ceasing when water is clear); eook in boiling water 
until quite soft; let drip, cool, and drip again; melt in 
saucepan, 44 ponnd of butter, add the riee and some 
salt and pepper, mix well, cover sancepan, and bake 
4% honr; serve as side dish or garnish. 

OATMEAL A LA AMERICAINE 

Mix in saucepan 1 pound of oatmeal with 1 table- 
spoonful butter, 1 pint water, and a pinch of salt; bake 
in hot oven for 15 minutes, and serve with butter and 
milk or cream, 
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BREADS 
GENERAL NOTES ON BREAD MAKING 


How to Choose the Flour—A good flour will be dry, heavy, and very soft to the 
toueh ; it should have a clear white color, sometimes a little yellowish ; it should be adhesive to 
the dry fingers, aud when pressed between the hands it should form a kind of ball, which will not 
immediately scatter. 

The “ Rising ”—Peel, slice, and boil 2 large potatoes ; when tender, mash, and add 1 cupful 
soft yeast or 1 cake dried yeast dissolved in a little lukewarm water, 1 cup flour, 2 teaspoonfuls 
sugar, and a saltspoonful of salt. Mix with the water (cooled) in which the potatoes were boiled. 
Set in moderately warm place (not a hot one) and iet rise until light. The “rising” is hest mixed 
up toward midday, as it requires ahout 2 or 8 hours to become light. 

The Sponge — Mix in bread pan, in evening, 2 tablespoonfuls sugar, 4 tablespoonful salt, 
1 tablespoonful lard or drippings, and 1 heaping kitchenspoonful flour, to which add 1 small cup- 
ful boiling water, stirring well to cook flour. Add 1 quart cool water or (better) milk, mix 
thoroughly and add ‘‘rising.” Stir again, adding flour until batter can only just be stirred; stir 
for 5 minutes, and set in a warm, but not hot, place until morning. In the morning add flour 
sufficient to make a dough that can be kneaded on the board; knead 20 minutes and replace 
lump in bread pan (which has been floured to prevent sticking); cover with towel and let rise; 
when light, make into loaves and let rise in haking pans. When light, bake from 30 minutes to 
1 hour, according to size of loaves. 

The Oven — Success or failure in bread making depends in large measure on the fire. The 
oven, when bread is put in, should be hot enough to bake, but not so hot as is needed for pie-crust. 
To insure even heat, the fire must be planned beforehand, with enough fuel burning to last 
throughout the haking of the hread. The housewife must understand her range, 
knowing precisely when fire must be checked or drafts opened, in order to keep an even heat. 
Adding fuel during baking first checks fire, then intensifies it. Too hot a fire makes dense, 
sodden bread; too slow a fire makes bread light, dry, and crumbly. If baking is done with 
wood, heavy, well-dried sticks (that will form lasting bed of hot coals) must be used, lest fire flash 
out during the baking. 

Cooling — When taken from oven, loaves should be turned from the pan and laid on sides, 
not touching one another. The crusts will be rendered soft hy brushing with a cloth dipped in 
melted butter. When thoroughly cool, put away in bread boxes. Bread that is ‘‘sweated” by 
cooling while wrapped in a cloth is no better for it, and will mold much more quickly. 


474 


SOFT YEAST 


Take 2 quarts water to 1 ounce hops; boil 15 
minutes; add 1 quart cold water, and let boil a few 
minutes; strain, and add 1% pound flour, putting the 
latter into a pan and pouring the water on slowly to 
prevent its getting lumpy. Add 44 pound brown sugar, 
and a handful of fine salt; let stand 3 days, stirring 
occasionally ; when it ferments well, adil 6 potatoes 
which have been boiled, mashed, and run througb a 
colander, making as smooth as possible. This yeast 


will keep a long time, and has the advantage of not 

requiring any yeast to start it. It rises so quickly that 

a less quantity than of ordinary yeast must be put in. 
RYE BREAD 

Put 2 quarts rye flour into a stone jar; stir into it 1 

cup yeast (or 1 cake, dissolved in water), 2 teaspooufuls 

salt, and enough water to moisten well; let rise over 

night in warm place; in the moruing stir it down well; 

do not add more flour, but put into well-buttered pans 
as soon as light. Bake in slow oven, 


BREADS 


BOSTON BROWN BREAD 


Sift together 3 cups cornmeal, 2 cups rye flour, and 
1 cup wheat flour; mix 3 cups sour milk and 1 cup New 
Orleans molasses, 2 even teaspoonfuls salt, and 1 tea- 
spoonfuls soda, the soda having been dissolved in a 
little warm water. While mixture is effervescing, pour 
it into the flour, beating until smooth. Grease a pud- 
ding boiler (or 1-pound baking powder cans), pour in 
the batter, filling only to withia 2 inches of the top; 
cover closely and place in kettle of boiling water; let 
steam 4 or 5 hours. 


CREAM BISCUIT 


Mix 2 heaping teaspoonfuls baking powder with 
4 cups flour and ! level teaspoonful salt; add a lump of 
butter the size of an egg and enough cream to make 
soft dough; roll thin, cut out, and bake in hot oven. 


SODA BISCUIT 


Mix 2 teaspoonfuls cream of tartar with | tea- 
spoonful soda, stir it well into 4 cupfuls four; add a 
heaping tablespoonful butter or lard and a little salt, 
mixing all together quickly with enough milk, or milk 
and water, to make a soft dough ; roll out, cut, and 
bake qnickly. 

FRENCH ROLLS 

Mix 2 heaping teaspoonfuls baking powder with 4 
cups sifted flour and % teaspoonful salt, adding sweet 
milk, or milk and water, to make a soft dough; roll, 
and cut out in round pieces, placing a small lump of 
butter in the center of each, and folding dough over 
in form of half circle; bake in quick oven. 


BREAKFAST ROLLS 


Mix at evening 4 cups flour with 1 cup warm milk, 
2 beaten eggs, % cake yeast, and a little salt; work 
over thoroughly and set in warm place to rise over 
night; knead in butter the size of an egg, make into 
rolls, and bake. 
DROPPED BISCUIT 


Make a stiff batter of 2 cups warm (but not hot) 
milk, 2 tablespoonfuls butter, a pinch of salt, 1 cup of 
soft yeast (or 1 cake dry, dissolved in water), and white 
flour. When light, drop from spoon on to buttered 
pans to bake, being careful not to agitate batter. 


PARKER HOUSE ROLLS 


Mix in bow! 1 heaping tablespoonful butter, 1 table- 
spoonful sugar, and % teaspoonful salt, with 8 cups 
flour; make hole in flour and pour in 1 pint scalded 
milk, still warm, and % yeast cake dissolved in a Little 
water; stir in part of the flour, mixing thoroughly, and 
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let rise over night; knead agaiu, using remainder of 
flour, and let rise until afternoon; roll ont, cut, butter, 
and fold as for French rolls; set in warm place avd 
when light enough, bake. 


GRAHAM MUFFINS 


Mix 1 beateu egg, 4 cupfuls graham flour, 2 heap- 
iug teaspoonfuls baking powder, % teaspoonful salt, 
2 tablespoonfuls butter, and milk enough to make soft 
batter; bake in muffin or gem tins. 


CORN MUFFINS 


Mix 2 teaspoonfuls baking powder with 1 cup flour, 
1 cnp cornmeal, a little sngar, and some salt; add 2 
beaten eggs and milk enongh to make soft batter; 
bake quickly. 
CURRANT BUNS 


To be served hot from the oven. Mix 2 heaping 
teaspoonfuls baking powder and % teaspoonful salt 
with 4 cups flour ; mix in well butter the size of an egg, 
and add enough milk to make a soft dough; roll out 
% inch thick, spread with sugar, then with English 
currants, then with another sprinkling of sugar and a 
dusting of cinnamon ; roll up as for jelly roll; cnt in 
2-inch lengths, and bake on end, in buttered pans, in 
quick oven. 

JOHNNY CAKE 

Scald 4 cups cornmeal with 2 cups boiling water ; 
while hot, add 2 tablespoonfuls butter or lard, 1 table- 
spoonful sugar, and 1 teaspoonful salt; when cool add 
1 pint sour milk or cream, mixed with 1 teaspoovful 
soda and 1 beaten egg; mix well and bake in well- 
buttered, shallow pans. Serve hot. 


CORN WAFFLES 


Mix 2 teaspoonfuls baking powder with 2 coffee 
cups cornmeal and some salt; add 1 tablespoonful 
melted butter, 2 yolks beaten in 1 pint of milk; stir, 
then add the beaten whites of the eggs, and bake 
quickly in very hot, buttered waffle iron. 


RAISED WAFFLES 


Mix 2 cups flour with one pint scalded milk, cool ; 
add 4 yeast cake dissolved iu water, and a little salt; 
let rise over night ; then add the whites and yolks of 
2 eggs beaten separately aud 1 tablespoonful melted 
butter ; bake in very hot waffle iron. 


WHEAT CAKES 


Mix 2 teaspoonfuls baking powder with about 3 
cups flonr and a little salt ; beat 1 or 2 eggs and add, 
with enough milk to make batter, 
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CORN PANCAKES 


Mix 2 teaspoonfuls baking powder with 1 pint corn- 
meal, 44 pint flour, and a little salt; add 2 beaten eggs 
and enough sweet milk to makea batter. Or, put 1 tea- 
spoouful soda in 1 pint sour cream, add a beaten egg, 
a little salt, 4 tablespoonfuls flour, and enough cornmeal 
to make soft batter. 


BUCKWHEAT CAKES 


Dissolve 14 yeast cake in a little water, mix enough 
buckwheat flour with 1 quart lukewarm water to make 
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a thin batter; add yeast and a pinch of salt; let rise 
over night; in the morning add 4g teaspoonful soda to 
sweeten, and bake on hot griddle. A little wheat flour 
may be added wben mixing batter, and the addition of 
1 tablespoonful syrup will make cakes brown nicely. 
For three or four days a little of the left-over batter 
may be used iustead of yeast, stirring in buckwheat, 
water, and salt each night, letting rise till morning, 
and adding soda before baking. Left-over cakes may 
be broken up and stirred into the next day’s batter in 
which they will dissolve. 


PASTRY 
REMARKS ON PASTRY 


In making pastry always sift the flour. Rub the hutter or lard into it before adding the 
water, which should be as cold as possible. If lard is used add salt; mix quickly. Many prefer 
cutting with a knife instead of ruhbing in shortening with the hands. 

French Puff Paste —Take equal quautities of flour and butter, say 1 pound of each, 
1 saltspoonful of salt, the yolks of 2 eggs, and rather more than 14 pint of water ; sift the flour, 
and press all the water from the butter. Put the flour on the paste board, work lightly into it 
2 ounces of the hutter, then make a hole in the flour, and into it put the yolks of 2 eggs, the salt, 
and about 14 pint of water, knead quickly, and, when smooth, roll it out into a square 14 inch 
thick. Put the remainder of the butter in a ball on the paste, and fold the paste securely over it; 
roll it lightly with the rolling-pin, hut not thin enough to allow the butter to break through ; 
keep the board well dredged. This rolling gives it the first turn ; now fold the paste in three and 
roll again ; if weather is warm, cool paste between each two rolliugs, for unless butter is kept 
cool, paste will not answer at all. Continue this process until paste has had six rollings. If 
properly made and haked, this crust should rise in the oven 5 or 6 inches. Paste or pie-crust 
never must be squeezed up, for squeezing consolidates the lamine that give it flakiness. The 
trimmings from pies, or the waste after cutting out patties or tarts, must be laid flat, one on 
another, and rolled together. 

Plain Pie-crust — Work 1 cup lard, or lard and butter together, into 3 cups flour, to 
which has heen added 1 teaspoonful salt ; add enough cold water to make a stiff dough; turn 
dough on floured paste board, sprinkle with flour, aud roll out; spread thickly with butter, 
sprinkle with flour, fold three-ply, and roll again ; repeat three times (or a few times more, if a 
puffy crust is desired), spreading with hutter each time. This makes enough crust for two large 


pies. 


LEMON CREAM PIE fuls white sugar, a pinch of salt, and the juice and 


Stir into 1 teacupful boiling water 1 tablespoonful 
cornstarch dissolved-in cold water; add 1 tablespoou- 
ful butter and 1 teacupful powdered sugar ; l-t cool; 
then add juice and grated riad of 1 Jemon and 1 beateu 
egg. Bake ia tart without upper crust. 

LEMON MERINGUE PIE 

For filling, dissolve 2 tablespoonfuls cornstarch in 1 

cup sweet milk; add 6 yolks and 4 whiles, beatea, 2 cup- 


grated rind of 2 large lemons; bake slowly until set. 
Meanwhile beat white of 2 eggs, and beat in 6 table- 
spoonfuls powdered sugar; spread this meringue over 
pies, aud bake to a light brown. 


APPLE PIE 
Fill pie-crust with juicy apples, pared and sliced 
thin. To each pie take 14 teacupful sugar, butter the 
size of a walnut, 1 teaspoonful flour, and 44 nutmeg 
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grated; strew this seasoning over apples, and add 2 or 
8 tablespoonfuls water, according to the juiciness of 
the apples. Pinch close the edges of upper crust, and 
bake at once. 
COCOANUT PIE 

Mix 1 cupful grated cocoanut, 1 cup sugar, 1 quart 
milk, 1 tablespoonful butter, and 3 eggs. Flavor with 
nutmeg, aud bake in deep pie plate, lined with pie-crust. 


CUSTARD PIE 
For 1 pie, beat 2 or 3 eggs, add 1 pint milk, sweeten 
to taste, aud flavor with nutmeg; line pie plate with 
crust, pour iu custard, and bake. 


RHUBARB PIE 


Peel and cut stalks in % inch pieces and cook in 
saucepan with very little water; when done, sweeten to 
taste, pour into crusts and sprinkle with corustarch or a 
little flour; cover with crust or meringue and hake in 
quick oven. Serve as soon as cold. 


MINCE PIE 


To 3 pounds finely chopped boiled beef add 6 pounds 
apples, 1 pound suet, 2 pounds raisins. 2 pounds cur- 
rants, 1 pound citron, 2 ounces candied lemon, 1 ounce 
mace, 1 ounce cinnamon, 1 ounce nutmeg, 1 ponud 
sugar, 1 pint molasses or syrup, and 1 quart boiled 
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cider. Seed raisins, and chop half of them; chop apples, 
thoroughly wash currants, aud slice citron very thin; 
mix well, put on fire, and cook slowly until apples are 
done, Increase amount of cider. if too stiff; add sugar, 
if desired. To each pie, 1 tablespoonful brandy may. 


be added. 
PUMPKIN PI 


Stew pumpkin with just enough water to prevent 
burning; when soft, rub through colander, and to each 
coffee-cupful add 1 pint milk or cream, 2 eggs, 1 cup 
sugar, and flavoring to taste (ginger or mixed spices). 

GOOSEBERRY PIE 

Fill crust-lined pie dish with ripe or canned goose- 
berries, sweeten to taste, dredge with flour or corn- 
starch, cover, and bake; when ready to serve, dredge 
with powdered sugar 

CHERRY PIE 

Same as for Gooseberry Pie, but omit dredging 

with flour or cornstarch. 


APPLE TARTS 
Cook soft 6 tart apples, rub them through a colan- 
der, and add 1 well-beaten egg, grated rind and juice of 
1 lemon, butter the size of a walnut, and 1 cup sugar; 
mix well. Line tart pans with Freuch puff paste, fill 
with the sauce, and bake quickly. 


PUDDINGS 


The pudding bag, in the case of boiled puddings, must be scalded before each using, then 


wrung out and allowed to cool. 


and the pudding must not completely fill the bag, which must be securely tied. 


The bag must be liberally dredged with flour, to prevent sticking, 


If a boiled pud- 


ding is to be a success, care must be taken that the water is boiling so briskly that dropping in the 


pudding will not bring it below the boiling point. 


A teakettle should be kept boiling on another 


hole of the range, so that none hut boiling water need be added, for if the water stops boiling at 


any time, a soggy pudding will result. 


FRUIT PUDDING 


Mix 1 pint sugar with 4 heaten eggs ; add 14 piut 
sour cream mixed with 44 teaspoonful soda, a little salt, 
and 8 cups flour; stir in 1 quart fruit (blackberries, 
raspberries, huckleberries, blueberries, or sweet cooked 
elderberries); place in baking dish and bake. Serve 
hot, with any pudding sauce preferred. If no sour milk 
is at hand, use the same quantity sweet milk, stirring 
2teaspoonfuls baking powder into the dry flour, and 
omitting the soda. 


APPLE DUMPLING 
Pare and core medium-sized, juicy, tart apples. 
Make dough same as for soda biscuit, cut into thick 


biscuits, roll out, aud wrap each piece around an apple, 
which must first be liberally sugared and dusted witb 
powdered cinnamon or nutmeg. Place in a steamer 
over kettle of boiling water, and cook until apples are 
soft, These dumplings, if preferred, may be baked 
until a deep golden brown, in which case, apples should 
be sliced. Serve with sweetened cream or hard sauce, 
the latter, if used, flavored with ciunamon or nutmeg. 


STRAWBERRY SHORTCAKE 


Mix 1 good half-teaspoonful soda with 1 large cup- 
ful sour milk or sour cream ; add 1 beaten egg, 1 table- 
spoonful sugar, and a little salt ; rub 3 tablespoonfuls 
butter into 4 cupfuls flour, and mix with the other in- 
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gredients, handling as little as possible (as in case of 
pie-crust, to avoid toughening). Roll into two 4-inch 
layers, place one layer on top of the other, and bake in 
buttered pans. When done, separate the layers while 
warm, spread with butter, and place strawberries (or 
peaches, raspberries, or other fruit) thickly sprinkled 
with powdered sugar, between them. Cover top layer 
with fruit (if with strawberries, small ends up). Serve 
hot, dusting with powdered sugar just before bringing 
to the table. : 
ROLY-POLY PUDDING 


Roll soda-biscuit dough 14 inch thick and spread to 
about the same thickness with preserves or ripe fruit, 
cut fine; roll up like a jelly roll, pinching the ends to 
keep fruit in, and pinching up the outer edge. Tie 
tightly in pudding bag and boil for about hour. Serve 
hot, in slices crosswise, with wine sauce (or other liquid 
sauce) poured over individual portions. 


ENGLISH PLUM PUDDING 


Mix pound bread crumbs, 14 pound flour, ! pound 
each of currants, seedless raisins, brown sugar, apd 
mixed candied peel, 1 teaspoonful salt, 1 tablespoonful 
mixed spices, and 1 cup chopped suet. When thor- 
oughly mixed, add 8 eggs, heat for 25 minutes, and stir 
in 14 pint brandy (if desired), Butter a mold and fill it, 
and pluce in pudding bag; tie rather loosely over top of 
mold, and boil for 13 hours. 


BREAD PUDDING 


Pour 1 quart boiling milk into a dish filled with 
bread crumbs; stir in 2 heaten eggs and 14 cup sugar; 
sprinkle with cinnamon and bake 20 minutes, serve 
with cream and sugar. The pudding may be improved 
by the addition of any kind of fruit before baking. 


RICE PUDDING 


To 1 cupful boiled rice add 4 beaten eggs, 1 cupful 
each of sugar and seedless or seeded raisins, a little nut- 
meg, and 114 pints milk; bake unti) milk is like custard, 
and brown on top. 


RICE PUDDING WITHOUT EGGS 


Wash ¥ teacupful rice, nnd stir, with a little less 
than a teacupful sugar, the same quantity of raisins, 
and a teaspoonful of cinnamon or allspice, into 2 quarts 
milk; bake rather slowly from 2 to 3 hours; stir 2 or 8 
times the first hour of baking. 


APPLE TAPIOCA PUDDING 
Peel 4% dozen sour apples; if perfect, simply core, 
otherwise cut in halves, core, nnd place halves together; 
place in buttered pudding dish, sprinkle with sugar, 
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cover with a plate, nnd bake until well done. Then over 
them pour 1 cupful tapioca which has been softened 
by soaking 3 hours in 3 pints water op back of range. 
Hard tapioca is an abomination; the proper degree of 
softness can ouly be obtained by applying a gentle heat 
for a long time, or sonking over bight. The tapioca 
should be sweetened slightly nnd flavored with lemon 
extract. Return to oven and bake until browned on 
top. Let cool to a jelly, and serve with cream and 


ar. 
ces BOILED CUSTARD 


Boil 1 pint cream or rich milk, strain, and when 
cold mix well with 6 beaten eggs, and sugar and nut- 
meg to taste. Pour into cups and bake in slow oven 
for about half an hour. 

BAKED INDIAN PUDDING 


Scnld 1 quart milk; stir into a little cold milk 1 tea- 
cupful yellow cornmeal, and add to the boiling milk, 
stirring until it thickens, bnt no longer, or it will not 
bake wel]. When nearly cold, add 2 well-beaten eggs, 
a pinch of salt, a pint of cold milk, and sweeten with 
half sugar and half molasses; flavor with nutmeg, if at 
all; bake about 1 hour, or until water bubbles from the 
top. Serve hot. 

STEAMED SUET PUDDING 
Mix 3 cups flour with 2 cups sweet milk, 1 cup mo- 


lasses (into which ! teaspoonful soda has heen stirred), 
and 1 cup each of seeded raisins, currants, and chopped 


suet. Put in 2-quart basin or individual cups, and 
steam for 2 hours. Serve with any liquid sauce pre- 
ferred. 


CHOCOLATE PUDDING 


Pour 1 pint boiling milk over 4 ounces grated choc- 
olate (bitter or sweet). Dissolve 3 tablespoonfuls corn- 
starch in1 pint milk, add 3 beaten eggs, 1 teaspoonful 
vanilla extract, and sweeten to taste. Mix and pour 
into the milk and chocolate, Boil 1 minute, stirring 
briskly; pour into cups or molds and set away ip a cold 
place until wanted. This pudding may be improved by 
the addition of a meringue (see page 476). 


VANILLA SOUFFLE 


Break 3 eggs, put whites nside, and yolks in sance- 
pan with 14 pound sngar, 3 tablespoonfuls flour, some 
vanilla, the grated rind of a lemon, and 1 pint milk. 
Cook, while beating, about 10 mioutes, until thick. 
Beat the whites stiff and pour, little by little, into the 
saucepan, stirring constantly. Pour into a buttered 
cake mold, and bake in oven not too warm, until it 
swells and has an attractive yellow color. Serve with 
granulated sugar sprinkled over, or with a little green- 
grape or currant jelly on each individual plate. 


PUDDINGS, SAUCES, ICE CREAM, ICES 


SNOW EGGS— FLOATING ISLAND 


Place the yolks of 10 eggs in a saucepan and whip 
the whites separately. Poach the whites, spoonful 
after spoonful, in boiling milk (1 quart of milk, with 
4 tahlespoonfnls sugar and a little lemon or vanilla 
extract added, boiling quickly in a somewhat shallow 
pan); lift out carefully the poached spoonfuls of egg, 
and jet drip ou a platter. Mix yolks with 4 tablespaon- 
fuls sugar, and pour into the same pan of hot milk, 
stirring constantly until somewhat thickened. Pour 
into a shallow dish and over the top carefully dispose 
the poached whites. When cool, place on each 
‘island’ a small piece of any preferred jelly. 


CHARLOTTE RUSSE 


Take 18 ladyfingers (or oblongs of sponge coke 
%x1x3inches); brush edges with white of egg, and 
with these line the bottom’ of a plain round mold 
(placing cakes in form of star, or rosette), likewise 
standing cakes upright around the edge, placing so 
closely that the white of egg will cement them. Place 
in oven for 5 minutes to dry the egg; whip 34 pint of 
cream to stiff froth, add 1 tablespoonful powdered 
sugar, % ounce melted gelatin, and 1 teaspoonful 
vanilla; beat thoroughly and pour into mold, covering 
top with circular slice of sponge cake. Place on ice. 
When cold, turn upside down on dish, remove mold, 
and serve. 

PICK-UP PUDDING 


Place in steamer slices of dry cake; while steam- 
ing, rub togetber %4 tablespoonful butter and 3 table- 
spoonfuls sugar, flavor with cinnamon and pour into 
a little hoiling water; thicken with a little cornstarch 
wet in cold water. Serve 1 or 2 slices to a person, with 
sauce poured over. 
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SAUCES FOR PUDDINGS 


Cream Sauce — Beat together 1 yolk and 1 tea- 
spoonful flour, sweeten to taste, and stir into 14% cups 
hoiling milk; cool and flavor; muy be used in place of 
cream. 

Hard Sance — Cream together 1 cup sugar and 14 
pound butter; flavor with nutmeg and add the juice and 
grated rind of a lemon (for which, if desired, 2 or 3 table- 
spoonfuls sherry may be substituted). Serve in small 
individual dish apart, or place a lump on top of each 
individual service of hot pudding. 

Vanilla Sauce — Mix 3 beaten eggs, 144 pound 
butter, and 44 pound sugar; flavor with vauilla and add 
a little boiling water to thicken. 

Sherry (nr Madeira) Wine Sance-— Place in 
saucepan 2 tablespoonfuls butter and 1 teaspoonful 
flour; stir over fire nntil it thickens, then mix in beaten 
yolks of 4 eggs, 2 tahlespoontuls sngar, a pinch of salt, 
and 4% pint sherry or Madeira, stirring wine in briskly. 
Let remain on fire until on point of simmering, but do 
not let it boil, or it will curdle. For plum, suet, and bread 
puddings. 

Brandy Sauce — Warm (hut do not melt) 34 pound 
butter and rub in 1 pound powdered sugar and flavor 
with a saltspoonful ground cinnamon (and same quan- 
tity of nutmeg if desired). Beat in 4 tahlespoonfuls 
brandy, and place on ice. 

White Sauce — Rub to a cream ¥% cup butterand 
icupsugar; add the beaten white of an egg, 4 teaspoon- 
ful extract lemon or rose, and 1 cup boiling water, into 
which has been stirred 1 teaspoonful cornstarch (in a 
little cold water). 

Lemon Sauce — Prepare as for Sberry Wine Sauce 
above, but grate into the sugar the rind of 1 lemon, sub- 
stituting for the larger amount of sherry (or Madeira) 
1 large wineglassful each of sherry and water and the 
juice of 1 lemon, strained. 


ICE CREAMS AND ICES 


VANILLA ICE CREAM 


Place in saucepan 6 to 8 yolks, well mixed with 
14% cups sugar; add 2 teaspoonfuls vanilla, and also 
add, little by little, while stirring, 1 quart cream. Place 
saucepan on corner of range, allowing mixture to warm, 
but not to boil. Cream will be ready wben it sticks 
to the spoon. Cool and freeze. 


CHOCOLATE ICE CREAM 


Same as for Vanilla, but add 14 pound shaved 
chocolate. 
STRAWBERRY ICE 
Clean 1 quart strawberries and press through sieve 
(or potato ‘“‘ricer’’). Pour into bow! with 34 pound 


sugar, 1144 pints water, and juice of 4 lemons. Mix all 
and put aside, stirring from time to time until sugar 
is dissolved. Then freeze. 
RASPBERRY ICE 
Same as foregoing, but use raspberries. 
LEMON, ORANGE ICE 

Same as foregoing, but instead of other fruit use 
grated rind of a lemon or orange, and the juice of 6. 

STRAWBERRY, PEACH ICE CREAM 


Same as for Vanilla, but when parily frozen, add 
in freezer whole strawberries or peaches cut up, and 
revolve briskly to distribute fruit. 
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WHOLESOME COOKING: 


CAKE MAKING 


CAKES 
GENERAL REMARKS 


The prime essentials for good cake, as for good pastry, are good flour and good butter. 


Some 


cooks prefer unsalted butter, some butter from which the salt bas been washed, some salted butter, 


and some butter and lard mixed. 


Always sift the haking powder with the flour (or, in a soda cake, soda must first be dissolved 


in warm wafer or sour cream). 


Always rub butter and sugar to a cream, addiug next the well-beaten yolks of the eggs, then 
the milk and flour by degrees, and, lastly, the whites, beaten to a stiff froth. 
After these are added batter should be beaten as little as possible, on Which success in 


cake making largely depends. 


Fruit must always be dredged with flour before adding to batter, or it will settle to bottom. 
Raisins should be seeded (uuless the seedless are used) and chopped (except for fruit cakes, when 


some should he left whole). 


Currants, as bought, are full-of grit aud dirt. They must be washed in many waters in a col- 
ander, spread on tins to dry, and put away in hulk for future use. 


off. 


The ecouomical housewife economizes, first of all, her time. 


Almonds may be quickly blanched hy scalding with water, after which skins may be rubbed 


There is no need to waste time 


and risk failure in expcrimentiug with new recipes for plain cakes, when a few standard cakes of 
all the various sorts needed so readily lend themselves to all possible combinations. 


STANDARD CAKES’ 


1, Gold Cake — One and one-half cups sugar; 4% 
cup butter; 1 cup sweet wilk; 2 teaspoonfuls haking 
powder, mixed with 3 cups flour; beaten yolks of 6 eggs. 
Flavor with nutmeg or vaniila, or other flavoring if 
needed for comhination. 

2, Silver Cake—One and one-half cups sugar; 
1% cup butter; 1 cup sweet milk; 2 teaspoonfuls baking 
powder; 3 cups flour; whites of 6 eggs beaten to a froth 
and added Jast. Flavor with bitter almond or lemon, 
or as desired. 

3. Plain (Cup) Cake--Three eggs; 14% cups 
sugar; 44 cup meited butter; 1 cup water (or milk, in 
which case reducing hutter by 14); 3 cups flour; 3 tea- 
spoonfuls baking powder; flavor with vanilla, or as 
desired. 

4, Fruit Spice Cake— One cup sugar; 1 cup 
molasses; 34 cup butter; 1 cup sour milk; 3 cups flour; 
8eggs; 1 teaspoonful each of soda, nutmeg, and cloves. 
(Mix soda with molasses and sour miik.) One-haif tea- 
spoonful cinnamon; 4% cupful citron, chopped; 1 cupful 
each of raisins and currants. 

5. Sponge Cake — Pour | cup boiling water over 
2 cups sugar; separate yolks and whites of 4 eggs, and 
beat both well, the whites to a stiff froth; add yolks to 


sugar and hot water, heating quickiy; then add 2 cups 
flour, in which 144 teaspoonfuls haking powder have 
heen sifted; add smail pinch of sait and 1 teaspoonful 
lemon extract; lastly, add whites of eggs, mixing as 
lightly as possible. Bake in quick oven. 


COMBINATION CAKES 
BASED UPON STANDARD CAKES AS ABOVE 


Cream Cake — Bake desired numher of layers of 
Silver Cake (No. 2 or 3) and put together with the fol- 
lowing filling: Place in saucepan 1 pint milk, sweetened 
to taste; bring to a boil, and stir in 2 heaten eggs, add 
1 tahlespoonful cornstarch mixed with a little cold 
water. Let hoil up ouce and fiavor with lemon or 
vanilla, Frost with desired icing, or sprinkle upper 
layer with powdered sugar. 

Orange Cake — Bake desired number of layers of 
Plain Cake (No. 8), (using, however, the yolks of 5 eggs 
aud the whites of 3, aud flavoriug with orange extract). 
Put together and frost with cooked icing, in which are 
used the other two whites, and to which is added (when 
a little cool) the grated rind and juice of one orange. 
Between the layers dispose thin slices of orange, seeded. 

Nougat Cake — Bake desired number of layers of 
Silver Cake (No.2). Put together and frost with cooked 
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icing to which are added chopped nuts of various sorts. 
Flavor icing with a suspicion of bitter almond. 

Chocolate Nut Cake —This cake has layers of 
two colors. For light layers, bake from Silver Cake 
batter (No. 2;; for dark layers, stir into same batter 1 
ounce finely grated chocolate; or, better, use Gold Cake 
hatter (No. 1), adding chocolate. Put together with 
filling made of 4 ounces melted chocolate, to which are 
added 2 tablespoonfuls butter, 4 pound sugar, and 
4 cupful cream, boil until it forms a soft cake when 
‘tried in ice water, and stir in 1 cupful finely chapped 
English walnuts. Frost with same icing, or, better, 
with a plain chocolate icing, over which are disposed 
the halves of walnuts. 

Cocoanut Cake — Bake desired number of layers 
of Plain Cake (No. 3) and pnt together and frost with 
plain uncooked icing to which has been added all of 
1 grated cocoanut except enough to sprinkle dry over 
top and sides. 

Fig Cake —Bake desired number of layers of 
Silver Cake (No. 2) and put together with 1 pound 
chopped figs cooked to a paste with 44 cnp sngar and 
1 cup water, stirring to make smooth. If desired, only 
two layers may be baked, and these split to make four. 
Frost top and sides with plain white icing, cooked or 
uncooked, 

Loaf Cocoanut Cake —Use Plain Cake hatter 
(No. 3), starring in, the last thing before baking, 1 grated 
cocoanut. Leave plain, or ice as for cocoannt layer 


cake. 
Chocolate Cake—Use recipe for Silver Cake 


(No. 2) or Plain Cake (No. 3), the former being daintier, 
putting together and frosting with plain chocolate 
icing, or with cooked white icing into which 4 tabie- 
spoonfuls grated chocolate have been stirred. Flavor 
both cake and frosting with vanilla. 

Hickory Nut Cake —Employ recipe for Plain 
Cake (No. 3), but if desired use 4 eggs, 2 cnps sngar, and 
Jecup butter. The last thing before baking, stir through 
batter 2 cups chopped hickory nut meats, dredged with 
flonr. Flavor to taste and bake in loaf, sprinkling with 
powdered sugar, or icing if desired. 

Ribbou Cake has layers of two colors; if a 
quantity of cake is being baked, use recipes for Silver 
and Fruit Spice Cakes (Nos. 2 and 4); for a single cake, 
filltwo layer tins with Silver Cake batter (No. 2), then 
for the middle Jayer stir into the remainder of the bat- 
ter 34 cupfol chopped raisins, 14 cnpful citron, a little 
ground cinnamon, cloves, and nutmeg. Put together 
and frost top and sides with generons quantity of fruit 
icing 
ee eRolled Jelly Cake — Bake Sponge Cake (No. 5) 
in thin sheets in oblong tins. Turn from tin onto a 
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double towel wrung out of cold water; spread the bot- 
tom with any preferred jelly or jana, roll, and dust ont- 
side with powdered sngar. 


SPECIAL CAKES 


Augel Cake — This is a very delicate cake, every 
condition prescribed for the making of which must be 
observed, or it will prove a failnre. Take 114 tnm- 
blers pulverized sugar, or the very fine granulated, 1 
tumbler flunr, whites of 10 eggs, 1 teaspoonful cream 
of tartar, and 1 teaspoonful extract lemon or vanilla. 
Beat whites to a stiff froth; then sift sugar, flour, and 
cream of tartar together four times, so as to make it 
extremely light. Stir in quickly the whites, and with 
as little beating as possible; put batter in an unbut- 
tered tin (one with a pipe in tbe center to insure even 
baking is preferable), and bake 40 minutes in a slow 
oven. Turn upside down to cool, bnt pul something 
under the edges to prevent its lying ona flat surface 
and becoming heavy. Tin used for Angel Cake should 
be used, from the first, for nothing else. 

Pound Cake — Beat the whites and yolks of 8 
eggs separately; cream together 1 pound sugar and 1 
pound butter, add the beaten eggs, and stir in 1 ponnd 
flour. Flavor to taste and bake in moderate oven, 
preferably in small pans. 

Fruit Pound Cake—Same as foregoing, but 
stir in 1 cup citron and 1 cup raisins (seeded hut 
unchepped), dredged with flour. 

Rich Fruit Cake — Cream together 14% pounds 
butter and 2 puunds sugar; add 6 beateu eggs, 1 grated 
nutmeg, 1 teaspoonful cloves, and 1 teaspoonful cinna- 
mon, % cup milk, and 3 teaspoonfnls baking powder 
mixed with 244 pounds flour. Stir in 2 ponnds each of 
raisins and currants and 34 pound citron. Bake ina 
slow oven. 

Black Fruit Cake—Cream together 1 pound each 
of brown sugar and butter; add 10 beateu eggs, 2 tea- 
spoonfuls each of nutmeg and cinnamon, 1 teaspoonful 
nf cloves, and 1 pound browned flour into which 1 tea- 
spoonful baking powder has been stirred. Stir in 2 
ponnds each currants and raisins, and 4% pound citron. 
Bake in slow oven, 2 or 3 days before using. 

Old-fashioned Pork Fruit Cake—Put in 
mixing bow] 6 cups sifted flour, and sift in 4 cups more 
which have been well browned, mixing well. Chop 1 
pound fat salt pork very fine, ponr over it 2 cups boiling 
water, and set to caol. Into a hole in the flour pour 
6 beaten eggs, mixed with 1 pound dark brown sngar 
and 1 teaspoonful each of allspice, cinnamon, cloves, 
and nutmeg. Then stir in 1 cupful molasses and 1 pint 
sour milk, into which 1 level teaspoonful soda has been 
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stirred; add the minced pork and water, and stir in the 
flour, adding more if batter is too thin. Lastly, add 
1 pound chopped raisins, 1 pound whole seeded raisins, 
1] pound currants, aud 34 pound citron, all well dredged 
with flour. Stir gently through the batter, and bake in 
a slow oven. When done set away in stone jars, and 
do not use for four weeks, or more. This cake 
will keep a year. 

Quick Sponge Cake — Beat 2 eggs, add 1 cup 
sugar and 1 teaspoonful baking powder mixed in 1 cup 
flour; add 2 tablespoonfuls boiliag water; stir well, but 
do not beat. Bake in a loaf in shallow tin, or in gem tin. 

Soft Molasses Cake — Mix 1 enp butter, 1 pint 
molasses into which 2 tcaspoonfuls soda have been 
Stirred, I pint flour, 4% pint milk, 2 eggs, 1 tablespoonfnl 
ginger, and enough more flour to make somewhat less 
stiff batter than for Cup Cake. Bake in moderate oven. 

Soft Gingerbread — Pour 1 cup boiling water 
over 4 cup butter and 1 cup molasses, into which 1 
teaspoonful soda has heen stirred; add 1 teaspoonful 
ginger, a small pinch of cloves, 1 egg, and 2 cups flour. 


ICINGS FOR CAKES 


Boiled White Icing — Allow 1 cupof granulated 
sugar to the white of 1 egg; put sugar in saucepan with 
4% cupful water and boil without stirring until syrup 
hairs; beat the whites of eggs in bow] to a stiff froth, 
and when syrup is done, ponr it, boiling hot, in a thin 
stream into the egg, beating vigorously meanwhile, lest 
the egg cook in lumps. If desired, a pinch of cream 
of tartar may he added; flavor to taste. 

Uncooked White Icing — Beat whites of eggs 
in bowl to stiff froth; then pour in pulverized sugar 
gradnally, beating until smooth, and allowing 4 pound 
sugar to each egg. Add more sugar if needed, and 
flavor as desired. 

Lemon Icing ~— Beat together the juice and rinds 
of 1 or 2 lemons, 3 beaten eggs, 1 teaspoonful butter, 
¥ glass water, and 2 cupfuls sugar. Boil to a creamy 
consistency. 

Chocolate Icing — Mix together 1 cup sugar, 1 
tablespoonful butter, 14 cake shaved chocolate, and 4 
tablespoonfuls boiling water. Stir natil dissolved, boil 
a little, and flavor with vanilla. 

Fruit Icing — Add to Boiled White Icing, 1 cup- 
ful chopped raisins or figs (or both) to each egg used. 
Chopped blanched almonds may be added if desired. 

Almond Cream Filling — Whip 1 pint thick 
cream to the stiffest possible froth; sweeten well, flavor 
with vanilla, and add 2 cupfuls chopped blane'ied 
almonds. Spread thickly between layers very shortly 
before servlog. 


WHOLESOME COOKING: CAKES 


SMALL CAKES, CRULLERS, AND COOKIES 


Spice Cakes— Mix 6 beaten eggs with 4 cups 
brown sugar and 2 large cups flour; add cinnamon and 
cloves to taste and 2 level teaspoonfuls baking powder. 
Drop from spoon onto buttered tin in cakes the size of 
a hickory nut. Bake quickly. 

Cocoanut Drops — Mix together the beaten white 
of 1 egg and 1 cup sugar; add 1 tablespoonful flour and 
1 large cup cocoanut; line tin with bnttered paper, drop 
from spoon in balls the size of a hickory nut, sprinkle 
with powdered sugar, and bake 20 minutes in slow oven. 

Macaroons— Mix % pound blaached almonds, 
pounded fine, with a little rosewater to moisten, and 14 
pound sugar; add the whites of 2 eggs, beaten to a stiff 
froth; then, with alittle flour on the hands, mold into 
little cakes, and bake in a moderately hot oven. 

Walnut Wafers — Mix 3 even tablespoonfuls 
flour with 14 teaspoonful baking powder, a little salt, 2 
beaten eggs, 44 pound brown sugar, and 1 cupful walout 
meats broken into small pieces. Drop onto buttered 
paper and bake slowly to a light brown. 

Doughnuts — Mix 14% cups sngar with 2 heaten 
eggs, 2 cups milk or cream, and flour enough to roll ont, 
mixing 1 teaspoonful baking powder with each cup of 
flour. Flavor with nutmeg. Roll quite thin and ent out 
in rings. Fry in a kettle of hot lard to a reddish brown, 
and roll while hot in powdered sugar. 

German Crullers — Mix 2 cups sugar with butter 
the size of an egg, 2 cups milk, 3 beaten eggs, and 
enough flour to roll out without sticking, allowing 1 tea- 
spoonful baking powder to each cup of flour. Flavor 
with nutmeg and cinnamon. Fry in hot lard and dust 
with powdered sugar. 

English Wine Cakes — Work 2 pounds leaf lard 
in the hands on molding board until all the strings are 
removed; add 2 pounds sugar, a little salt, and flour 
enough to roll out in a stiff dough. Cut 14 inch thick 
with small cake cutter, and bake in a moderately quick 
oven, These cookies should be kept in a stone jar from 
a fortnight to a month before using. 

Sugar Cookies— Mix \% eup butter with 1 cup 
sugar, 2 beaten eggs, 3 tabiespoonfuls sweet milk, and 
flour enough to make a soft dough, in which is mixed 
1 teaspoonful of baking powder to the cup of flour. 
Flavor with a suspicion of nutmeg, mix expeditiously, 
roll thin, spriokle with coarse granulated sugar (rolling 
it in lighuy), cut out, and hake in a quick oven to a light 
brown. 

Molasses Cookies — Mix 1 cup hrown sugar with 
1 cup lard; add 1 cup molasses and 1 cup boiling water, 
with 1 teaspoonful soda, 1 teaspoonful ginger, and 14 
teaspoonful powdered alum, put iu last. Mix as soft as 
can be rolled and bake in a quick oven. 
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Corn, insects injurious to — 
corn bill-bugs--. 
corn ear-worm 
corn root-louse -- 
corn root webworm -..- 
larger cornstalk-borer-... 
northern corn root-worm..... 

in storage, attacked by beetle_.165 
marketing in form of beef, 

283, 289, 293 
points in selection of seed. ....- 76 
selection and breeding of. .- 
shredding or cutting 
smut ..-.--.----- 
sown with rape 
sweet, for trucking. - ~ 
sweet, injnred by ear-worm--..147 
temperature for germination .. 19 

Corns, in fowls 434 

in the horse 38vv 

Correlation, in breeding, defined .233 

Corrosive sublimate, fungicide. ..144 


Cotswold sheer. pons eae sch 222 

Cotton Boll, Worm of the......- 202 

Cotton, insects injurious to — 
caterpillars __....--..-------- 154 


cotton boll-worm. - 
cotton-worm -..--- 


cutworms -.... .-154 
grasshoppers ---.-.-.---.----154 
leaf - hoppers (‘‘ sharp- shoot- 

OLS) Se eee e Seca ae = 154 
Mexican cotton-boll weevil -_..154 
plant-lice 


Cottou, The Manurin eee 
Cottonseed meal, as fed by David 
Rankingtecsss etic cet bese 295 
as fed by J. P. Stevenson. - 
Cottonwood borer 
Cottony maple scale _. 
Coughs, cause and clas: 
Country Homes, Beau/iiying. --134 
Cover crops for orchards. . .. 
Cow, for dairy, how to judge 
CPP Go = foe eee oe 
Cow-peas as green-manure. . 
as orchard cover crop-_-- 
as orchard green-manure - 
Cultures hoon eve fa 
culture far dry forage. 
culture for soiling.-... 
for the silo ---........- 
inoculation of soil for - 
Cow-pea- ee 
Craig, R.A, i : 
Cranberries, ee Coase ee é 
Cranberry Culture i 
Cranberry insects and diseases___196 
Cressesiais 2222 2 eee nd nt 
Crih, corn in, to estimate _ 
Crop diseases in fowls 
Crops, annual root, for EOE 96 
cole, for trucking 1 


MOTIOUS sete shee cece tes Loe 24 
field, planting table for - 73 
for the silo - - -3899 
SVAN Rat once .. 49 
hoed, in orchards . .-- 128 
main-season, par’ tial-season..-. 84 
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arden ..--..... 84 
or trueking.... 99 
- 92 


Crops, perennial 
perennial root, 
pulse, for tr ucking 


Toot ___- - 58 
salad, for trueking . ---102 
soiling ee eee dee, -- 62 
solanaceous, for trucking --.-.-. 104 


tuber and bulb, for tr wee e188 
vine, for trucking ep aeces doeee es o4 


Oe SE Bite Fe Ares 134 
Cross’ reeding, defined _ _--234 
Crown-borer, strawberry. - ---197 
Crown-gall of apple -- ---177 
of peach...._.-------- ~~ 182 , 
Crozier, Henderson and . ref, 
Cueumber, culture ...... . 94 
dodder of ___-.-- -163 


downy mildew of. 
insects injurious 


piekle-worm_-.-.....--------- 161 
southern corn-reot-worm _...145 
squash-bug- .-....------------ 


striped cucumber-beetle . 
varieties 
wilt diseases of _._-- 

*Cultivation for orchards . 
frequeney of .......---------.-- 
necessity for decreased by 


UMUSS Soest oeet Basen eases 18 
Culture, clean, to prevent inseet 
yavages __._ ---187 


“Cuntcuius”’. 
eurb, in the horse 
Curculio, of plum ..._-- 
Currant, diseases of the__ 
inseets injurious to — 
currant saw-fly_.-..--------.- 195 
eurrant stem-borers-. 
four-lined leaf-bug . 
pruning the .-.....- 
puinniee fruit of . 
Curtis, D. 
Curtts, George W. 
Cushman, S.....----- 
Cutting fodder for silo - 
Cuttings, fruit propagatio: a 
Cutworm, variegated._...--.... 
Cutworm, Variegated, 
Arny Worm and...- 
Cutworms ..-....----- 
attacking eotton __-_.- 
Cyclopedia of Horticulture 
Cylindrical tank, capacity of 
OY StitiS: <2 veces leew sesso eee es 28 


D 
DAG Os: Gi Pld Si oes sols ees 279 
Dahtia, Cultivation of the_.-.-- 134 
Datry Bey) utlines of 280 


*Daitry Calf, T: 
Dairy eattle, esis of - 
cattle, points Of2222.5= 
silage rations for- 
Dairying, Amertcan .....- 
Dairying, The Chemistry of 
Dairyman’s Manual 


- 280 


Darrow, ]. W..-.--.--- 
Darwin, Charles .. - 48 
DeBruin, M.G. .---.---- _.-883 


INDEX 


Deciwal system, principles of the 
ae 443, 444 


Everaeaneee Puce Semen ae 
warming soil .__.- " 
Dehorning Cattle .. 
Dehorning with Chemicals. 

Delaine merino.-_.-...-- 
wools, defined -. 
Denitrifieation 
Dental Surgery, Veterinary... 7382 
Depraved appetite in ruminants.306 


Destruetive green pea-louse . .... 158 
Destructtve Locusts...-- ---208 
Devon eattle..-.....-...- ---215 
Diagnosis of animal] diseases. -_-.297 
Diaphragm, spasms of_ -299 
Diarrhea .. -----.... 314, 315 
ordinary, in fowls._.----_..---- 432 
Digestibility of feeding-stuffs, im- 
portauee of__--.-.-.--.------- 242 


Digestible nutrients per pound of 
various feeding-stuffs (table) 244 


Digestion and growth__-_--------. 242 

prceesses: Of 0.220 3.409 “oie oe 242 
Digestive tract, diseases of the. . .303 
Denon JORM mae ve wae bas oe 279 


Director 'y of experiment stations. 404 
Diseases of crops and fruits; See 
under several food-plants and 


trees. 
Diseases of Cultivated Plantsin 
GOP ict Mrs ewe euee aes f 203 
Diseases of farm animals, classi- 
fied aeeording to auimals 
affected: See several animals 
in Index. 

Diseases of farm animals — 
behavior of animal, in diagnosis a 
blisters 22.00 2207 Fase ss Gwen 
CIRCULALOEY. system, diseases mg 

the— 
endocarditis 
palpitation ._- 
pericarditis _- 
elyster, how administered 
eondition, in diagnosis-_----.--- "299 
eoughs, eause and elassifieation 299 
diagnosis, notes on__----.-.---- 297 
digestive tract, diseases of the— 
bloating, see Tympauitis. 
bowels, inflammation of 
ealeuli, intestinal .._____- 
eatarrh, gastro-intestinal 
eolies in the horse_.___- 


enteritis -_.- 
foreign bodies in stomach_ 
gastro-enterilis ...-.... 

hair balis, causing colie_ 


NEMA ee Soho eeeae, whee 
hoven, see Tympanitis. 
indigestion -__--..---..-.-.- 306-8 
invagination of the intestines_318 
lampas of horse ........---.-- 305 
licking disease ____.--.-.-----306 
mouth, inflammation of, see 
Stomatitis. 
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Diseases of farm animals— 
omasum, infectiou of, in 
cattle mee ees) b | 


palate, hard, congestiou of. _ 305 
rumen, overloading of -_-.....310 
rupture....------.-- 

salivation 


tympanitis 
volvulus - 
doses -_-... 
drenching ---...._.--- 
eezematous diseases — 
grease 
priekly heat 
seratehes _. 
urticaria.....----.---- 
enemas, how administered. _-_- 302 
exeretions, character of, in diag- 
nosis 
-frietion, medieation by. 
hypodermic injections ..._--.-. 
infectious diseases — 
anthrax - 


hydrophobia 
influenza ...-.-.-.-----. 
inhalation, medication by. 
loekjaw 
lumpy jaw- 
straugles -. 
swine plague 
tubereulosis 
lameness — 
eauses, Symptoms, sacle treat- 
meut of ---908 
examination for 872 
liniments for 
liver, disease of the — 
aundicecsrst) c.ctzteeudi-o..S: 318 
locomotor organs, diseases of 
the — 
artieular rheumatism -_ 
AZO‘: 8s ee eS 
founder (laminitis) ._. 
museular rheumatism _-_ 
medieine, administration of _.. 301 
mucous membranes, state of, iu 
diagnosis -.....---------.--- 300 
nervousness, as a symptom. --.300 
nervous system, diseases of the— 
brs eougestion and anemia 
Of Sette ise ee een nee oe 
eerebro-spinal meningitis. 
inflammation of_....--- 


spiual eord, inflammai 
Ofse eke ce et een ne aee ee ie 
parasites of domestie animals— 
botetlies: 220 -f2o 32 ee. - ee eS 358 


cattle, parasites of - 
horses, parasites of__ 


mules, parasites of_.-...-.... 851 
sheep, parasites of. 354, 359 
swine, parasites of._.......-- 856 
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Diseases of farm animals — 
peritoneum, disease of the — 


peritonitis -...-.-.-...----.--.319 
poultices _.... -802 
pulse, in diagnosis -...----.--.- 298 


recognizing various diseases _ .297 
rectul injections 302 


rectum, medication per -_.-.--- 302 
reproductive organs, diseases of 
the— 
abortion 


afterbirth, retention of - -369 
leucorrhea _......-.----- -368 
milk fever-- 369 
sterility oe - 367 
teats, sore, scabby -..-.---.-.- 369 
udder, congestion and inflam- 
mation of -.....--------.--- 68 
vagina, inflammation of-.-_..367 
vagina, prolapsus of _..... -370 
womb, infiammation of . ---. .3866 
respirations, in diagnosis --....-. 298 


regpiratory tract, diseases of 

the— 
bronchitis 
eatarrh, acute. _ 


cold in the head - - B25 
croupous pneumonia........- 328 
lungs, hemorrhage frem the__327 
plenrisy 3 2232224 -e oe biees & 329 
respiratory organs, examina- 
tion of, in disease _......... 325 


skin, condition of, as symptom .299 
spasms of diaphragm, breath- 
ing ia: 22. 22sec aes tees 299 
stupidity, as a symptom 
swellings, in diagnosis .. 
syringe, fountain, use of - - 
temperature, in diagnosis. 
«*thumps,” breathing in -. 
urinary organs, diseases of 
bladder, inflammation of....- 
kidneys, affections of the_- 
purulent nephritis....... 
urination, freqnent_-_- 
urine, examination of. 
urine, retention of_..-. 
wool, condition of__....-.....-- 
wounds— 
classification 
general treatment. 
harness injuries___.._..------ 
Diseases of Field and Garden 
CKO PS Se aie ees ee anes 203 
Diseases of poultry, see Poultry 
Diseases. 


of pastures aS a 
Ditcbes, filling, in underdrainage 41 
: . 37 


location of ee 3 
Ditching for under - 40 
Dodder of cucumbers --. --163 
Dog, Diseases of the.. - -882 
Dog, how drenched - -801 

hydrophobia in. ..... .- 344 

normal temperature in. --299 

peritonitis in the ......-- sate O19 


Dog. pulse of, bow taken. 
Dollar, J. A. W. .--~-+ 
Dominique fowls sae 
Dorking crosses for caponizing --425 
fowls 4 
Dorset horned sheep 
Doucin stocks for dwarf apples - tae 


Downy 
OL Prapeies: once s2=22222 
of sqnash.-.----..-- 

Draft horses, breeds of - 

Drainage of highways. - 
natural for orchard 
system, planning. -- Ye 

Draining for Profitand Health & 


Drains, depth of ......-- 38 
frequency of. _--_- -- 41 
Draws, drainage of. 37 
Dreer, H. A....-- 109, 110 
Drenching ae een UI 
Drilling, advantage over broad- 


casting 55 


Dropsical swellings, in diagnosis .300 


27 


Drought, conservation of moist- 
ure in 
quick-growing crops against 
time of 
meadows killed by - -- 
Dry forage, annnals for .. es 
matter in foodstuffs, defined -. - 
season, utility of underdrainage é 
WD ee 2 are oe Loe ee 7 
Deas To ee. how administered 302 
Dual purpose cattle, breeds of _..215 
Duck Culture --- 486 
Ducks and Geese 
Ducks, breeds of, see Poultry. 
notes on care of _.___.---------- 435 
Ducklings, feeding of 
DuHays, Weld and.. 
Dun, fintay .....---- 
Duroc-Jersey swine -_-- 
Dust-mulch, see Soil-mulch. 
Dutecb Belted cattle 
Dwarf trees, stocks for... 


E 


Earth and stone roads.......----- 
roads, construction of... y 
Ear-worm, cornu _..._- 
Eezematonus diseases. 
Egg plant, culture____ 
ppotete flea-beetle injurious to..162 

ggs and Their Uses as Foods .430 
Eggs, feeding for ........-------- 
Eight-spotted forester - - 
Elementary Chemistry 
Elevation, desirable for orchard _111 
Ellwanger, H.B -186 
Elm leaf-beetle_ 
Elm scale 
Embanking Lands fi e 

Floods, Principles and Prac- 
tice of 
Embden geese... 


Emerson and Flint. ss 

Enimer, culture __... -- 58 
for arid climates __ . 67 

Emulsion, kerosene ____..... _-142 
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Endocarditis 
Energy, food sources of - 
English Shire horses 
English Thoroughbred horses_ 


Enteritis ........_---_------------812 
Entomology for Beginners . -203 
Eradication of weeds ..-- - ze 


rate of, eel ena manure. _18, 27 
a 


252 


Evolution of Our Native Fruits, 
Bune ats Ne ocean See 
Excretions, character of, in diag- 
Experiment sta 
directory of .--.----- ee 
Exporters, demands of, in prime 
BLOOMS ee oa sa wees See areas z 
Eye Diseases of Domestic Ant- 
WAU ooo. se ust aces as ces ee eee 


e 
Fahrenheit thermometer scale _..450 


Falconer, William 
Fall Army Worn and Varie- 

gated Cutwolm _....--.-.-- 
Fall canker-worms .. e 


208 


plowing for corn __- - 50 
webworm of apple - --170 
Familiar Fish to 
Catch: Thent cs 222 ccces 281 
Family Horse, The mesa 
BO eh epee ee i pees ee ary --- 845. 
Farm animals, breeding of-_------ 225 
diseases of, see Diseases of Farm 
Animals. 
feeding of --.-.--.----.-.-.-.--- 
leading breeds of - 


selection of -...------- 


fFarnt Boy, Letters to the..... “279 
farm Buildings, Practical Sug- e 
4 


gestions for. 
Farm Drainage. 
Farm garden, the 
Farm Gardening and Seed 
Growing _.......- 
Farm Poultry... 
Farm wood lot, care of -.--------. 
farmer's Veterinary Adviser, 
LCI Sen? ele HS AMOS 
Farming, literature of - 
lat, food-sources of... 
in foodstnffs, defined 
Fai hogs, breeds of ._. 
characteristics of 
Faverolle fowls-.. 
Favus, disease of fowls 
Fecundity, conditions affecting 
Feeders, buying of 
choice, characteristies of._..... 
native, preferred by J. P. Steven 
SON Saeed ee eae 
Feeding, Professor Brooks on-..-- 
See also Stock Feeding. 
Feeding Animals 


Feeding, breeds of cattle for_.... 
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289 
239 


Feeding, brooder chicks -....... 422 
live stock, business of. . 227 
Feeding of Animals, The..._..%9 


Feeding of ducklings............. 435 
feeding of Farm Animats, The 9 
Feeding of gosliogs .-...........-435 
of poultry 423 
of poultry, injudcicious. .406, 408, rw 
of young turkeys... 434 
poultry for eggs... 
standards, German. z 
tables, how to use .- 47 
Feeds and Feeding...........+.-2 79 
Feeds, used to compute cost of 449 
felch, L. 
Felting Sr defiued .. 
Feneing, stuff required for 
Fertility, air as an element of-... 18 
a relative term me 
Fertility, Loss of...... 
Fertility reduced by loss of 
WUIMUS.o2o2 5 se oweteacn aeons = 25 
Y¥ertilization, economy in ___ 
Fertilizer, complete, defined 
commercial vs. natural 
for orchards 
mixed, to compute ¢ 
Fertilizers, Availability of 


Hee Composttion and a 
Renee for Market-Garden 
Sy ee eT eee 46 


Fertilizers, Home-Mixing of... 46 


Fertilizers, Mixing of..-..----- 46 
Fertilizing constituents of food- 
stuffs (table) RS fe econo eee ae 244 
removed from soil by various 
crops (table). -....----.-..---- 24 
Fevers, infection of omasum in -.311 
inflammation of mouth in---_... 303 
Field crops and grasses, planting 
tablesforce. 0.2 sis ec ste ee 13 
cultural directions for. - --- 49 
diseases of ....-.----- ~--155 


insects injurious to. 
Field peas, culture 
Fine soils, advantage of humusin 28 
Finley, Root and........----.---- 281 
Fire bight of pear- 
Fires in timber..._... 


Fire-worm, cranberry - ---197 
Fish Culture, Amertcan.......- 281 
Fiske, G. B...-..- -109, 436, 487 


Fiske, Mosse and 
PCG J OMNES a6 Je ue 
Fixative, for poisons... 
Flat-headed apple-tree borer 
Flatulent colic.-....-.----..------315 
Flax, culture -.. 
Flax Culture.....-. 


flax for Seed and Fiber --- 80 
Flax-sick soil.....--...- 325,58 
Flea-beetle, cabbage - ---160 
grape-vine........ --192 
pale-striped ---158 
potato -___.. 
red-headed 
tobacco... 


Fleece, con 
in various breeds 


INDEX 


Fleece, tags in.__.-..-.----.---.-- 275 
Fleming, George 
Flies, lace-winged, beneficial. ...138 
syrphus, beneficial ---138 
Flint, Emerson and. . 45 
Flocculation, defined ..._. 
Floriculture, Practical. 
Florida Frutts......-- 
Flour beetle, confused. . 
moth, Mediterranean. -----..--- 164 
Flower Gar. den, The Beautiful.134 
Fodder ard Forage Plants 
Fodder, cutting for silo----..---- 
Fetal membranes, retention of ..369 
Foodstuffs, choice of ... 240 
composition of 2 
fertilizing constituents of(table)244 
various, digestible nutrients in 


(table) 
Forage, dry, annuals for. 
Forage Plants. ee auiete 
Forage Plants Other Than 
a SSE Senet Sete a OP Ze 


Forbes scale. - 
forbes, S. A 
Forcing Book, The _.....- 
Forcing boxes, use in truck 
of rhubarb 
Foreign bodies, causing choking 366 
causing indigestion 306 
causing salivation ___. 
iu stomachs of catile- 
Forest Nursery, The. 
Forest Planting .. 
Forest. tent-caterpillar. 2 
Forester, eight-spotted 
forestry a anes 
Forestry 
Forestry, appre of. 
forestry Practical... 
Forestry, Primer of. 
Formalin fungicide 
treatment for grain smuts._._- 155, 
Foul Brood, Laws Relative to_.281 
Founder 
Four-laed leaf-bug 
Four-spotted Bea beetle 
fowls: Care and Feeding...... 
Fowds, Roup tn__.- 22... 20-.2-- 
Fowls, see also Poultry. 
various, period of inenbation in 237 


Free water, defined creel, 
removal by underdrainage .___ 16 

French coach horse 
crab apple......-- 2. 2112 


pear stocks.._.._.---- ---112 
Freezing, effect of, on soil. --- 2 
Friction, medication by-- -302 
Friedberg and Frohner. -383 
Frizzle fowls _.-...--.-----...-.-- 415 
Frost, danger frou, on low land_.111 
FUG CUILUPE 22s Son ceew enn en see 184 
Fruit Culture and Forestry -....- 111 


Frutt Culturist, 7 he American 134 
Fruit, dried, quantity of fresh 


fruit for ....-..... ---452 
Fruit Garden, The ..... - 134 
Fruit gardens, cultivation or-...128 
Fruit Grower, The Practical ..134 
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see Growing, The Principles 


13) 
Fruit maggot of apple . -174 
Fruit Packages ......- é 
Fruit-seales .-.....- 


Fruit-spot of peach. 
of quince.___....- 
Fruit, thinning of 
worms, green ....-.-- 
Fruit-tree bark-beetle 
Fruit trees, budded, transplanting, 


diseases of _. 
insects injuri 
low heads for certain __ 
number to acre. .-...--- 


plantiog of _. -128 
PRUNING Of. ocho wne een emcees 121 
seedlings of - 112, 113 
wounds in 
Fruits and Frutt Trees of 
AIMEF ICO anes fieen ones eces sen 0 135 
Fruits, propagation and Planting 
Calle forest s.cctteoee 12 


cuttings and layering 
Fruits, Recommended, 
can Pomological Society's 


Catalogue o, ---136 
Fruits, spraying of. 166 
fuller, Andrew S....... 7184, 135, 136 


Full feed, caution in approaching. 291 
Fulton, 4.W... 281 
Fulton. J. A. 
Fumigation for insects. 
Fumigation Methods _......--.+- 
Fungicides— 
ammioniaca] copper-carbonate 
solution ...-...-.--.--- 
Bordeaux mixture - 
Bordeaux wash ....-- 
copper-sulphate soluti 
corrosive sublimate _. 
formalin 
Fungi, how injurious to plants... 
mode of reproduction._..-_ -.- 5 
Fungi, Some Edible and Potson- 
OWS a toad aaa Nanaia ga oes eee 110 
Fungous diseases, immunity of 
orcharés from, on hillsides...111 


Fungus, shot-hole ‘of plum .....-- 184 
G 

Galling by harness -.. 363 

Galloway cattle ___._--. -211 

eross with Shorthorn - -235 

Galloways, as feeders .... -255 

Game crosses for caponizing. -.--425 


PLOWISien ce eesti see = 
Gapes in fowls _.-.----- 
Garden, arrangement of - 
Garden crops, diseases of 

insects injurious to..... 
Garden Muking..- 
Garden webworm ...... 
Gardening, essentials in-- 
Gardening for Pleasure.. 
Gardening for Profit ._. 
Gardening, see also Truck 
Gas insecticides 
Gastro-enteritis 
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Gastro-intestinal catarrh_-....... 306 
Geese, breeds of, see Poultry. 
Geese, notes on care of_....------ 434 
German coach horse . = 
German feeding standards -...--- "246 


Germination, hastened by rolling 16 
temperature foresee eee 19 

Ger mination of Seeds asAffected 
by Commercial Fertilizers... 80 


Germs in soil ._-...--.-----.--.-.-- 10 
Gestation calendar, for various 
ANIMAIS( A, Sorece i adeee eee 238 
period of, in various animals. _.237 
Gillet, C. BP ots Men oe 384 
Ginseng Bate --108 
Gipsy moth --_--------- . -198 
Gipsy Moth tn America. - -203 
Glanders ___..-..-..--- 
Glanders ...------ 


Gleason, Oscar R._-.-.- 
Gluten meal, as fed by L. H. 


Goat, normal temperature iu 
pulse of, how taken _-- 
Gobaux, A., and G. Bar 


GOP ME RS: Semen sence 2 Sect 
“ Going light,”’ disease of fowls -.433 
Good roads, importance of_.-..-- 42 
Good Seed, The Farmer’s inter- 
est tn 80 
Gooseberry, pruning the-- “1197 
red-headed flea-heetle of .......158 


Goslings, feeding of 
Government agricultural publica- 
tions, how to obtain ~-.._...- 
Grade animals, importance of 

edigree in.....-.-.---------- 232 

Grade for tile-laying, to establish. oo? 

Grading-up, define 

Grafting, mechanical proc 

months for 


WAXTOM. sce sew toe uses E 
Grain-beetle, saw-toothed. --165 

square-necked--\_-----.- 
Grain-cropping, continuous. 
GYAN CPODS 2-2 os wine 
Grain in bin, to estimate 
Grain-moth, Angoumois. .. 
eda = smiuls, general treatment 


PD aoete aot Swe ce hae tmees 155 
Grain Smuts, The__..-. -.--+-+- 203 
Grains and seeds in storage, in- 

sects injurious to_..-..-.----- 164 


Grains, insects injurious to— 
army-worm 
cutworms ......- 
fall army-worm. 
grasshoppers -... 
wireworms 
See also Various Crops. 

Grains, weeds in 


Granary weevil _.. -.--165 
Grange, E. A.A. .... -882, 384 
Granulation, healing by - .-460 
Grape, anthracnose of _. 195 


““hird’s-eye rot”! of .. 
black rot of ... 
chlorosis of...--..--.-.--.-..-.- 195 


Grape Culturist, The.... 
Grape, diseases of the... 
downy mildew of the 
form for plantin 
Grape Grower's Guide, The ~...135 
Grape-growing tin the South....135 
Grape-growing and Wine-mak- 


a insects muy ious to— 


te aes forester- 
grape-berry moth - 
grape cane-borer .. 
grape leaf-folder -. 
grape leaf-hopper - 
grape root-worm 
grape-vine flea- beetle - 
grape-vine phylloxera. 
gra] e-vine saw-fly 
eaded flea-heetle. 
rose-chafer .... wie 


Grape, Knuiffin system of training. jae 
powdery mildew of the... - 
pruning and training the. - 
spraying of the 
thinning fruit of the. 
trellises for the--.. 
‘‘yellow leaf” of 
Grape-training, American 
Grasses, American 
Grasses and Clover 
Grasses, field crops aud, planting 


insects injurious to— 
arIny-worm .-. 


corn bill-bugs - 


fall army-worm 
grasshoppers - 
white gruhs -_ 
wireworms. -- 
Grasses, The True - 
Grasshoppers 
attacking cotton. 
Gravel roads 
Gray African geese - 
Grease in the horse - 
Green arsenoid 
bait, for insects 
Green fruit worms 
Greenhouse Construction 
Greenhouse Managemen? . 
Green-manure, cow-peas as - 
Green-manuring 
for soil ventilation 


Green, beth 
Griffiths, Ae 


Gross, Emanuel 
Ground-beetles, beueficial to far- 


Grubs, strawherry 


Guernsey catt! 
Gurler, H. B. 
Gypsum for alkali lands 


H 
Hackel, Edward.... 
Hackney horses-..----. 
Hair balls, causing colic 
Hair for plastering 
Hamburg crosses, undesirable for 
caponizing 425 
fowlsxi22 2222-22 
Hampshire sheep - 
tana, Thonias J..-.-..----- ---- 


Handy rules and useful iuforma- 
HOME Mowe en cS oe fon ee ese Sees, ae 
134 


ti 
Harcourt, Helen... 3 
‘Hardening off’ before trans- 
planting ---_ 
Hardin, LS. - 
Harlequin eabbage- 
Harness injuries -.--...- 


Harris, Joseph _.....- --281 
Harrow, for orchards- ~-129 

Uiseto oss sabes Geceteme - 14 
Harrowing to ventilate soil ...... 18 
Hart, C. A. --203 
Fratton, W. J. .--------- 


Hay in stack, to estimate - 
mow, capacity of_..-.-- 
Heading back, to basten f: 
DOSSie ees eee ee ees 

Heads, low, for pears, cherries, 
andplums2.25o2 2 sess 114 
Healing of wounds, modes of 
Heart, inflammation of ... 
palpitation of .-_..-.-.- 
Heat, food sources of 
generation of, in soil by decom- 
position __-- 
pimples 
Heats, duration of, in various ani- 
mals... 
FHledges, Windbreaks, and 
Het ae Smee sentence ee eeee 
einrich, Julius J. 
Hellehore.....--.------ 
Hemiptera, or Bugs 
Hemorrhage from the lungs - 
FELL LY Ae eee 
Hen “cholera’’__.-_---.. s 
Henderson and Crozier ....._... 
Henderson, Peter ._.108, 134, 135, 136 


flenry, W. ‘A. See seen Manes 279 
Herbert, Henry Wiliam. -- 279 
Heredity, defined... -...- ~- 229 
Hereford cattle --_--_- --210 
Herefords, as feeders ~-255 
‘Hernia. 225: cesscts= 


Hessian fly -------- 
FHlessian Fly, The... 
Hessian fly, wheats resistant to.. 54 
Hewson, Willtant...2 000220 ene 46 
Flexamer, F. MM... .-108 
Hickman, J. F..- 


filgard, Lie .. 1 
Hillhouse, Lissve Page...--- --135 
Hillsides, hoggy, drainage of. _-.- 38 
Hinebauch 1. Deve ss eee 382, 383 
Hive and Honey Bee --281 
Hoare, EB. W..1... .- B84 


Hocks, *‘tied in’ ._ 
Hog cholera. ...--- 
Hog Cholera .cocc0----0+ -n-- o> 382 
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INDEX 
fog Cholera and Swine Plague.382 Horse, diseases of the — 
flog, Diseases of the....-.--..--- 382 muscular rheumatism -.......330 
Hog-ratsing in the South. 21 navicular disease_.....-.. 6 
Hogs, artichokes for....._- i: palpitation of the heart__....328 
bacon, selection of boar 4 parasites --851, 358 
breeds of __..__.-..--__- poe patella, luxatiou of = 
fat, selection of boar. peritonitis...._._.. 
followiug steers .--..... 2.2.2... 291 pink-eye..._. 
ffogs, Soaps as a Cause of Death prickly heat__- 
AMONG siecle soca tee 38° quartereracks -.-_..--.-- 


Holland turkeys, white. reproductive organs, diseases 


Holland, UW". /.- ae Ol sass eee 366 
Holstein-Friesian cattle ._.. retention of urin 22 
Home Fishing and Home it ring-bone -... -375 
Home Pork Making.....-.....-- sandcracks 37 
Honey Bee, The...-...--.-.-- sceratcbes _... 334 
Hop Culture in California _ shoulder lameness 373 
Hop plant-louse -_-.--.----- sidebones. __._- 376 
FLOP GTN C ce Oe anne sore throat 325, 
Hopkins and Rumsey - spavin ___. 79 
Hopper, contents of--.. Splintse. fe c.2c- ves ok gaeetee 374 
Hopperdozer, use of sprains. .-- --865, 874 
LLO DSR Saeed oe “stifle: outs? suerte eens 3 378 


Hop-vine borer. - 
Horn worm. .-- 


stomach and intestines, in- 
flammation of 


Horse-radish - - stomatitis ._ 
Horse Book, American Re- stomatitis, ul 
OR NED es 2 Ss Sc Na: 2 pee ae 279 
Horse Book, The American Far- 
mers’ 


Horse Breeding ....... Pee 

Horse, Diseases of the Horse, How to Judge a.. 

Horse, diseases of the— Horse, Influenza in ___.. 
azoturia -... Horse Keepers, Hints to 


bog-spavin Horse, Lameness of._..--- 
bot-flies -..-..-..- Horse, norma} temperature in_ 
bronchitis, acute - points of 

capped hock. --- -880 Pulse of, how taken -- 


325 selection of.-...........-- 

-306 Horse, Sound and Unsound.. 
-8389 Horse, Stonehenge on the.. 
BOD) FLOP Sex Theo ner © any eee 279 


catarrh, acute.......--- 
catarrh, gastro-intestinal 
catarrhal fever........- 
cerebro-spinal meningitis 


coffin joint lameness --. 376 «Horse, The Clinical Diagnosis 

GoliGh os eset eden 315 of Lameness in the _.-.--.... 382 
colt distemper.-.----.---.-.-- 3388 Horse, The Hicterior of the.....382 
congestion and anemia of the Hlorse, The Foot of the.......... 383 


330 Horse, The, How to Buy and Sell 279 
-377 Horses and Horse Breeding, 
328 American 279 


brain 


croupous pneumonia 


curb: .2i2252.2 380 Horses and Mules, Colic in .....883 
diarrhea... Horses and Mules, Lameness in 383 
founder . Horses, breeds of 
frequent nrination -821 Carrots fOr 2225322 sosseccs ho 
glanders. 

Tease ... 

arness injuri 
heart, inflammation of .- Horses, Millet Disease tn ._. 
hydrophobia -- Hlorses, The Examination of, as 
indigestion ---- to Soundness and Selection 
inflammation of the brain----é as to Purchase.......-.--..-.383 
influenza 3389 Horseshoeing ___.... -.-.---.---- 383 
jaundice Horseshoeing, A Hand Book of 383 
lameness, examination for. Horticulture, Annals of Aen 185 
laminitis 2a of ---.108 

Horticulture, General, and 


"BOGKOf Pe Sarees ae Set Aye ore 136 


Hotbeds, location and construc- 
tiOn-Of steed se are e has 86 
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Hot-water treatment for grain 


SINUS tes. e252 oe cee encloses 155 
Houdan crosses for caponizing ..425 
fowls .-414 


203 


flousehold Jnsects._.-..-....-- 
House Plants and How to Suc- 
ceed with Them 
Houston, EF. F7._... 
Hoven, see ‘T'ympanitis. 
Howard, L. O 
Howden, Peter __. 278 
How to Make the Gardexr Pay 109 
Humid climates, meadow seed 
mixtures for 


BODE CESS oo iis in he ws OU eS Se 
Humus, as conserver of moisture. 18 

content of soils, bow increased. 29 

Mehn ed. 25. tase cau diene es 6 


Aunt, Morrow and_.......----.- 8 
Husmann, George... 
Hydranlic rams -... 
Hydrocyanic-acid gas 


Hydropbobia...--- = 344 

Hygroscopic water, defined 12 

Hypodermie injections........-.- 301 
I 

PCheTMSis 5523s ee see e be see 8 


Immature stock, breeding of - 
1lmplemeuts for gardening -.. 
for orchard tillage ......- 
In-and-in-breeding, defined _- 
Inenbation, period of, in various 
fowls ‘ 


Indian-meal moth. 
Indigestion _.. 
IMtOW]S 222 oe eonn2 eee 
Infectious diseases of dome: 
animals 
Influenza ..-.....- 
Inhalation, medication by -- 
Injections, rectal__._-_----------- 
dujurious Insects, Laws Coz- 
CORNING ee ae ee Bae oe 
Inoculation for black leg- 
for lockjaw-.-.--..-...- 


Of SOs: 2.285225 22 Pd 
Insecticides sealnel biting insects 140 
against sucking insects ._ , 
gases and other - 
fnsect Book, The ,......-.-.--- 


insect Enemies of the Grape....20A 
VA SCCEMSI Oe aoe Sone e ane ca Bee 204 
insects Affecting Domestic Ant- 
Mi QS 2 eRe ds (ok 2 dee ned gs 204 
insects Affecting the Cotton 
UIE eNO god. Po cianene 204 


Insects, beneficial _ 
gnawing and sucking distin- 
guished _.__..-.----.2-.. 
injurious, parasites of --188 
Insects Injurtous to Farm and 
CIM OECPODS voce seduce eccdicd 204 
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Insects Injurious to Fruits ...-204 


insects Injurwous to Garden 
CHOP Sioe os Passe re Set eee 204 
dusects Injurtous to Garden and 
ORCHUP A COPS. os fo oe eee Ot 
Insectsinjurious to Ornamental 
POU USES seerdndacce staked hats 204 
dnsects fnjurtous to Staple 
CHOpSi ce a ensee iassen 20D 
fusects injurious “Yo Stored 
Grain ----164 
Insects injurious to variou: Ops 


and frnits: Sve under several 
food-plants and trees. 
Lusects Liable to be Distributed 
on Nursery Stock. .-- : 
Insects, Study of 
Intensified farming on high-pr’ ived 
lands . 
lnterest, to compute 
Intestinal worms. ..-351, 352, 354, “356 
Intestines, function in digestive 
process . 24 
invagination of. 
investigations Concernin 
fectious Diseases 
Poultry 
Iron essential in soil 
Irrigation for the Farm, Gar- 
den, and Orchard......- 


JaR+ 


-- 135 
Irrigation i in humid climates -.... 13 
frrigation, Winter Orchard... 46 


Itch, baru, of cattle 353 


Texas, in horses..._--..-------- 


J 


Japanese pear stocks 
Jarchow, HN 
Jaundice 
Java fowls. 
Jersey cattle ..-. 
Johnson, S W. 
Johnson, W.G.. 
Joues, BW... 
Sorbian, Wo ff. one 
fudgtiug Live Stock .. 
Judging of live stoek— 

choice feeders, characteristics 


dairy cow. how to judge. 
hogs, bacon 
hogs, fat _..- 
horse, how to 
judging beeves on the hoof 77851 
points of heef cattle. -.....-- 251 
points of dairy cattle 
points of the horse ... 
points of the pig .-- 
points of the sheep... - z 
prime steers, characteristics 
of -- 249 


shee, Ruse selecting ram 
reed 


June bugs 
Juniper, harboring apple-rust. -_.176 
K 
Kafir-comn 


Firitlicized lilles and utes refer to ublicatinns 


Kafir-corn, culture ..-..-..------- 
for soiling 
Kains, Maurice G. . 
Kerosene emulsion 
Kerrick, L. H., on beef making - 
Kidneys, diseases of 
Kidney worm in swine .- 
Killebrew and Myrick 
King, Franklin H. .. 
Kitchen Garden of O1 
Kuiffin system of grape- -training . 125 
Kohlrahi culture. -....--.----- 61, 102 


L 


Lace-winged flies, beneficial_.... 138 
Ladybird, bean___.-.--.--. 158 
Lady hirds, benefici 
Lambs, diseasvs of— 

licking disease _....-_-.------ 306 


month, uleers in .....--..---- 304 
See also Sheep. 

Lameness, coffin joint....-.-.----376 
examination for -BT2 
in fowls .....- 434 
shoulder... BT 

Laminitis .- 3387 


Lampas of the horse 


Landreth, Burnett ...- -109 
Landscape Gardening_......--- 135 
Langshan crosses for caponizing.425 

fOW]s och ewes sree eee eens 413 
LGRGS POTN Ele okewe boos -281 
Larger Apple-Tree Borers. ....205 
Lathing, materials for........--. 448 
Law, ae Tip GOR Re eg aes So 382, 384 
Lawns, injured by fall army- 

WORMS 3-2 2222-22 .ssshees 
by’ white F 
making and care of. 
seeding of_.-.-......-. --107 


Laxative, root crops as a_..- 
Layering, fruit propagation Be 119 
Teall arsenite of 


of § see ites prevention of_....114 
Leaf-crumpler of apple... 
Leaf-curl of peach -_.--- 
Leaf-folder, grape-.- 
Leaf-hopper, grape - 

apple ..- 

attacking cotton 
Leuf-spot of apple. 


“186, 191 


wats 92 

Legal weights per bushel -..-..-- 451 
Leghorn crosses, undesirahle for 

caponizing -........--..-.--.- 425 

fowls 2s. see --412 

Leguines as preen Thannre . 33 


as nitrogen-gatberers _. 9 
as orchard cover crop. -129 
in rotations. .....-- - 30 
roots of, in soils - - 23 
Leguminose. 3492 
Legumruous . 81 
Leicester sheep... pe 
cross with Cheviot — W385 
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Lettuce 
Leucorrhea 
Level culture, to conserve mois- 
(ree = Soas ed Se sb gee Seas) 16 
land, drainage of eats 
Liautard, A 
Lice, on cattle. . 
on hogs-..----------- 
on Hote and mule .. 
on poultry -...----------- 
Licking disease in ruminants 
Lilav. attacked by stem-borers._.196 
Lime, Application of... 
Lime, arsenite of. ..... 
for masonry . 
for plasteri ing - epee siete 
sniphur, and salt wash. - 
to amend soils..__..... 35 
Lincoln sheep .--...-.--- 5 
Line-breeding, defined .- 
Liniments ---..-.-------- 
Literature of farming. 
Little peach disease. -- 
“ Little Turk’.._....-. 
Liver, diseases of tbe - 
Live-stock, breeds of. . 
feeding, business of. 
judging of 
Lockjaw 


Locomotor organs, uses 
the 225 Jee hee ona See eee. Bee 
Locust, attacked by walnut scale 202 
seventeen-year ._-...-....--e--- if 
Lodeman, E.G. .......--..-+ 186, 205 
Lodging of oats, remedy for.__.. 56 
oe on wple lee Sas N cet - 140 
LORE MEM ASL oats hee ee SUDO. 
Loose smut of oats and wheat .. 156 
Lowland, danger from frost oni 
Lugeger, OL TO Maat oe 202, 208, 205 
Lumbering, handy rules in.-..... 
LUMPY Jaw a-2.c-- == seco es 


Lungs, hemorrhage from the 
Lung worms -...---.-------- 

Lupton, J. drvine _..-.- 
Lusation of the patella 


M 


Macadam roads .....---...--.---- 44 
Macaroni wheat, culture. 
Maggot, of cherry.-..._- 
eane, of bush fruits _ 
Mahaleb cherry stocks. - 
Main-season crops....- 
Mange in horses. 
Mange! beets 
Mangel-wurzcls, see Beets. 
Mangolds, see Beets. 
Manual of Agriculture. ........ 45 
Manure, barnyard. hest for fruits 130 
liquid. absorbeuts for 31 
See :lso Barnyard Manure. 
Manurial values of various feed-_ 


on annie topics, 


Market animals, breeding of... . 227 
Market Gardener, The Young.109 
Market Gardening and Farm 
NOME Rene dons edges Se 109 
Market quotations, cattle, how to 
lotenpret, S822 22.2. iene sees 
Marketing broilers ____..____- 
Marketing Farm Produce . 
MGARSR CL xe oe occa chs 
Marshall, (Chad Shae 
Martin, George A. 
Marvin, Charles _... 2.0.04 
Masonw ork, handy rules for 
Mastication, function iu digestive 
process 242 
Mathews, F.S.. 
May beetles avi 
Maynard, S. T. 
wWayo, N.S... 
McCarthy, E.... 
McClure, Robert - 
Meadows and Pastures in the 
Middle Eastern States....- 
Meadows, nurse crops for--_-- 
Meadows. seed mixtures for - 
MeaJ-motb, Indian .-_........ 
Measure, apothecaries’ fluid - - 
circular 


square....--. 
surveyor’s, 0: 
surveyor’s surface 
Measures of length, occasional 
of surface, occasional.....-...- 
of weight, see Weight. 
MECALANS PeCllONs cc torea cone 
Mechanical structure of soil - 
Medicine, administration of-- 
Mediterranean flour-moth.__- 
Melons, How to Grow v for Market 109 
Melons, insects injurious to— 
pickle-worm.......-..-.------ 
southern corn-root-worm 
squash-hug 
striped cucumher-heetle _ 
Melons, wilt diseases of . --. 
Meningitis, cerebro-spinal - 
Merino, American.!.......- 
Delaine 
grades, common stock of Amer- i 


Metric and common weights and 
treasures. equivalents.... .... 
system at a glance _....-. 
Metritis. - 
Mexican cotton. 
Mexican Cotton-boll Weevil -. 
Mitch Cows, Guénon on 
Mildew, omy Hosaseicste 


Mines Wane 
Milk and tts Derivatives, Ex- 

amination of. 
Milk and its Products _. 
Milk fever. v.52... 20 dscuen ee 


INDEX 


Milk, Its Nature and Conpo- 
sition 280 

Milk, quarts and pounds of - 

Miller, Al. Hi. 


sae ZH. O. 4 ; 
illet, culture for dry forage 
Millets, The 

Mitls, Westley 
Milo Maize, culture for 


Mineral elements of plant food... 6 
Minnesota experiment station, 


bumus tests at -....---------- 26 
Minnesota, Orthoptera of 4 
Minorea fowls_..-..-.---.-- 
Miscarriage, defined -.-_.--.----. E 
Mixed farming, advantages of 

31. 225, 283 
feeds. to compute cost of _.-_.. 449 
Moisture, conservation of _..14 e¢ seg 
in soil effect of humus on-_----- 
effect poe underdrainage on - 
Moller, H. 
Monday Une, disease... 
Monrad, ee 
Moore, V. 
Morris, Thadiicas. 2 
Morrow and Hunt . 
Morton, Scott and - 
Mosse and Fiske.. 
Moth, brown-tailed_ 
grape-berry --- 


tree marked tussock ...-...- 
Mouth, sore, in various animals. . -: 
Mows, capacity Of ete cie eee nee. 
Mucous membranes, state of, in 
diagnosis --....-.-..---------- 
Muffie-heads, of hops 
Mulch, to chock evaporation 14, 15, 16 
Mules, breeding of......---------- 231 
fines of, see Horses, Diseases 
of. 
arasites of 


Miller, George - 
Muskrooms, Edible and Poison- 
ze Siete treme Here ce Uo nee .-109 


Muskmelons 
Mutton and wool-growing com- 


hined, profit in ___--...-_-------- 268 
Mutton, Raising Sheep for .._-. 280 
Mutton ram, selecting-------- 261-267 


sheep, characteristics of - 
Myrabolan plum stocks .-.-.- 


Mee Her bert ____--_--- 80, 81, 
rick, Kellebrew and.......--- 
N . 
Nails required for various pur- 
poses _....- 446 
to the pound -....- v 


Narragansett turkeys - ---416 
“Narrow” uutritive ratio, defined 243 
Native cattle, feeding of 9 
Navicular disease -....... 


Nephritis, purulent ...-_...---.-- 322 
Nervousness, symptom of disease 300 
iseases of paren 


Nervous system, 
Neumann, L.G 


Niles hs Ps a2 oe seat2 Doe ihe 384 
Nitrates, defined 

nitrogen as..__.. 
“Nitre farming’... 
Nitrie acid, nitrogen as. 
Nitrification, defined .-- 
Nitrogen, forms in soil. 

free 

gathered by legumes-..-.------- 9 

lack of in soil, how indicated.-. 11 
Nitrous acid, nitrogen as 
Nodular disease --_.- 
Noils, defined 
Northern corn-root-worm 
Nubbins of corn, due to roct- 


Nurse crops for meadows 
Nursery Book, The___.---- 
Nursery for fruits. preparati 0 of 113 
wut Culture ti ie United 
oes Gere nae ral eae oe saa 135 


Ni irae apie per pound of 
various teeding-stuffs (table).244 


Nutritive ratio. defined 243 
Nuttall’s blister beetle ......-....158 
oO 

Oats and field peas, culture for 
Gry forages:-. siv.cecsese. 2 sek 68 


as orchard cover crop...- 
chinch-bug, injurious to 
culture -__. 
lodging of --- 
loose smut of ...- 
varieties compared. 
vetches with ...... 
Obstetrics, Bovine. 
Obstetrics, Veter wary. eee eoeeme 
Obstructions in intestines, colies 


UC NLOS It Sie ra. s oe ee seer 317 
Oestrum, duration of, in various 
AMUMNAIS ee see eee akon 


237 
Oil meal, as fed hy L. H. Kerrick 287 
Omasum, infection of, in cattle -.311 
Onion, bacterial rot of. 
culture -_.. 
SCtSiscs2 oe daee 
Onion Culture... 
Onions for Profit 
Onions, How to Ratse Them 
PROLAUL Yess os cdscecesseees 
Onions, slippery - 
‘varus ma - 
erative elerinar: urger: 
seein Of ened 
Orange, pruning the - 
Orchard, nursery for. 


cultivation for. 
fertilizers for... 
hoed crops in-- 
old, renovation of_...---. 
planting and tilling the-. 
preparation of soil for_. 
Site-forse.2s5.s22-225 


soil for. ----111 
spraying in....-- 131, 166 
tillage implements...-...-....- 129 
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Orchid Cultivator’s Guide Bears, 
ERE CUT Sty RR onl 135 

Orgunie matter in foodstuffs, de- 
fined 


nitrogen 
Ornamental Gardening for 
BATHOICUN Sse aoe wn a kee eee 136 
Orpington fowls, Buff....-.--.-.- 414 
Orthoplera, or Grasshoppers, 
ete., of Minnesotd......---.- 205 
Oster Culture --136 
Osinosis ....- , 19 
Outlet for dra ffi senate 37 
“ Overdone ” cattle, cause of cou- 
GiItIONF Sse eek ee eens 288 
Overflow on lands, prevented by 
underdrainage -.-.....--..--- 37 
Overloaded stomach, colic due to. 316 
PUIMEM has ee Ae ase soe eee eee ee 310 


Oxford breed, result of er 
Oxford sheep. Ce rar 


Oxygen, necessary in soil # 
taken in through leaves -.__._-- 
Oyster-shell scale.......----- 189, 202 
Fr 

Packard, A.S....-.. 


Packers, demands of, 
steers 
PaO TB. wees Jae 
Paint for given area. 
Palate, hard, congestion of, in 
NOPBO cee che Serenade cones. 
Pale-striped fiea-heetle 
PalnierJicA& a aeees 2 . 
Palpitation of the heart..-...-..-: ~383 
Paradise stocks for dwarf hs 113 
Paragrene ......-- ---.---;-2----- 140 


of Domestic Cigale Peoria ae 383 
Parasites, external, of domestic 
animals. ......... 351, 353, 355, 357 
intestinal, of domestic animals 
351, 352, 354, 356 
of injurions insects_......-.-..- 138 
Parents, relative influence of, in 
breeding - $ 
Paris green....-.--. 
Bordeanx mixture with 
Parsnips...------------ 
Parsons, Samuel B. 
Partial-season crops. 
Parturient paresis 
Pine retnorn for breeding 
after 


Pasteur treatment for hydropho- 
bia __- 34! 
Pastures, 
seed mixtures for - 
Patella, luxation of.._. 

Patholo, ogy and Therapeutics of. 
the Domestic Animals....... 383 
Peach, brown rot of..... 
crown gall of...--- 
Peach Culture... 


Peach, diseases of - 182 
fruit-spot ........ -.. 143 
Peach Growing for Market. ....136 


Peach, heading hack the _.... -.. 2124 


Peach, heavy sandy loam for..-- 112 
insects injurions to— 
hlack peach-aphis. IR2 


bud moth 
fruit-tree hark-beetle. 
green frnit-worms -- 
peach-tree borer .. 


plum-cureulio -.- ----183 
scale insects - -- et seg 
Peach Leaf-curl .. 205 
Peach, leaf-curl of - 182 
lecaniuin._.-... 186, 191 
littie-peach dise fe --183 
low heads for the -.--- 124 
pits, planting of ._. -113 
pruning the -._.-... -- 124 
seedlings, nursery for. .-113 
size to plant..._..-.--- .124 
spraying calendar for. -180 
StockSs22-c. sce. 2222.3 (412. 118 
thinning fruit of the .-131 
Peach Twig-borer...... 77205 


Peach-yellows...... 
Peach Vellows and Peach Rosette 205 
Peacock, Lawrence A. _.._-..--. 134 
Peanut Plant, LG Bites op avai 81 
Feanuts: 7 

Uses 
Pear, attacked by apple 

lack WO tess sex case cencccs sre 


by apple-twig blight. 
by leaf-spot .-..--.-- 
blight ....--.. 
clay loam for.- 
Pear Culture for Profit - 
Pear, diseases of ..---.---- 
fire-blight of .... 
heading back the 
insects injurious to— 
apple-tree tent-caterpillar - 
cigar-case bearer...__..- 
codling-moth 
green fruit worms. 
pear-leaf blister--- 
pear-slng __.---..-- 
pistol-case bearer - 
plum-eurculio --..----- 
red-headed flea-beetle... 
scale insects......... 180 eZ sc 


- 169 


sinuate pear-tree borer pee ih 
low heads for the...---. 123 
pruning the -....._.... -123 
seedlings, nursery for... -113 
stocks, where obtained . -.112 
thinning fruit of the bh 


when injured by cultivation. ..129 
Peas, Canada, as orchard green- 
MANUYE =. 2-222 tee le sees 112 
cow, as orchard green-manure_112 
cow, culture _.. 
fleld ...._.-... 
for trneking. 
insects injurions to— 
destructive green pea-lonse. .158 
Nuttall's hlister-heetle _._..._158 
variegated cutworm .. 
woolly*beur.. 2.2.22. 
Peas-and-oats for solling.. 
for dry forage......... 
Pea-weevil . 
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Pedigree in grade animals .....-- 
what constitutes a good. 
Pekin ducks......- 
Pepper 
Peveneron Horse, The,? 
TCAIANA FV ANCE: aie a8 Hones 
Perennial crops .... - é 
Pericarditis .......-- 
Periodical Cicada. . 
Peritonitis......--- 
Perpetual calendar. . 
Persian insect powder. 
Per simmons ..--.--- 
PHOSPHALES 2 es ee 
Phylloxera, rrape-vine .-... = 
Physical defects in soils, how 
remedied .....--...----------- 
Physics of Agriculture... 
Pickle-worm.--......----- 
Picklock wools, defined - 
Pig, points of the_-..-- 
Pig, The 


Pigeon Keeper, Pr actical. - 436 

Pigeon Quertes ....----.. ~ 6 

eee carrying disease to ‘poul- es 
Reet fedeieseeems aces iss teeke 0 


Puree ple Growing. 
Pink-eye.. 


Pin worms. . 2.351, 356 
Pip in fowls ...- ---- 432 
Pistol-case heare -173 


Pitch of roof, defined. 
Placenta, retention of. 
Plant Breeding 
Plant Culture, EAE a of... 
Plant-feeding, retarded by 1 
temperature...----.---------- 16 
Plant food, abundance necessary. 7 
early availability Pomme Sata sorties 8 
elements of__......---- 
potential and available. 
Plant tissne, building of_ 
Planting, of timber. _.....- 
preparation of seed for 
table for field crops and grasses ip 
table, for fruits _....-..-.-...-- In 
the orchard ......-.- : 
Plant-lice, apple-leaf.. 
attacking cotton _... 


hop 
Plants and General Horticul-— 
ture, flandbook of__.. 
Plants, nombher to acre 
ropagation of -....... 
Plants, The Propagation of. 


Plastering, materials for......... 

PI@UniSy one seu see eoeen a onan aes 

Oe: devp, to increase water- 
holding capacity ----......._. 14 
foreonn®? 222224225 .. 60 


for potatoes__ 
to couserve moisture _ 
to ventilate soil 
Plum, attacked hy peach-yvllows 182 
by shot-hole fungus. 
Plum. diseases of. .___- 
heading hack the... 
heavy soil for ....... 
insects injurlous to — 
bud worms, see bud moth....174 
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Plum, insects injurious to — 
case-bearers 
fruit-tree bark-beetle- 2 
green fruit worms __....-_-.- 112 
plam-curculio (* Little Turk’’)183 
scale insects .._..----.- 186 et seq 
Marianna stocks for 
peach stocks for 
pockets, fruit disease of 
pruning the ..... 
ripe fruit rot of - 
SCAD swoceese oes 
seedlings, nursery 
spraying calendar for 

CMOWSOf acs scree oe se 

Plums and Plum Culture. 

Plumé, C. S. 

Ply month Rock crosses for eee 


Pneumonia .....--.-- 
Points of beef cattle- 
dairy cattle. - 


Poison fixative -- 
Poisoning from sorghum -- 63 
Potsonous Plants in the Unite 
States, Princtfal_.....---.-- 8 
Porsonous Plants of the South 
Potsonous Plants, Thirty...---- 
Poland-China, cross with Berk- 


shire 235 
swine _..- 223 
Pole beans._.-.....-.------.------ 93 


Polish crosses, undesirable for 

caponizing .- 
Polish fowls -..--.- 
Polled Durham, ca 


BCof. 
Potato Drseases..-.--..-----.-~--2U5 
Potato, insects injurious to— 
Colorado potato-beetle-.-.-.- 
flea-beetle _.. 
stalk-borer _. 
striped blister-beetle _. 
wireworms .- 
Potato Scab... 
Potato scab -_.-. 
Potatoes for Pro, 
Potatoes, Irish, culture 
sprouting in storage_....... 
sweet, propagation and culture 90 


Poularde, term defined -_..- 425, 429 
Poultices for animals -......-.-- -302 
Poultry Appliances and Handi- 
CY Gf2as22 ch vcs2 ss 2isss 436 
Poultry Architecture 437 
Poultry Book, Revised Com- 
plete - -437 


Poultry Culture.....-.-. xa 
Poultry Culture, Practical. 
Poultry Keeper, Profitable . 
Poultry, Profits tn ...---2------- 


INDEX 


Poultry Raising, Five Hundred 
uestions and Answers in..437 
Poultry Raising on the Farm .A3¢ 
Poultry Record Book, Money tn_437 
Poultry, The Illustrated Book 


Of meet once easeen se eects 436 
Poultry, breeds of — 

Ghickeus:. ..22s ccc. eceeeeeee 410 

ducks. . -- 415 


geese . 
turkey 
caponizing — 
breeds for 
care of birds after op 


cockerels, operation on ------ 426 
instruments and their nse---.425 
---426 


preparatory care......-.-- 
pullets, operation on ~ 
causes of failure with -- 


cleanliness essential for-_.-409, 410 
cold drafts on ---_..---------.-- 407 
Poultry, diseases of — 


apoplex yu uss. 52 ceeee ew euisees 432 
asthenia (“‘ going light") ....43: 
black head in turkeys 
bumble foot - 
canker. .... 

“cholera” ___ 
constipation. 
consumption 


crop diseases... 
diarrhea, ordinary. 
favns ec. s.t.c5 
apes... 
indigestion 


exercise essential. 
feeding — 
in summer.._.....-.-------.-. 
methodival practice in - 2 
of brooder chicks 
of laying hens, food for-_.419, 42: 
quantity for eacb fowl_----.. 424 
house construction — 
allowable latitude in_....-.-.- 416 
brooder attachment, bouse 
PWG renee era cats ah walcrenmrinsion a 
confined fowls, double house 
and sheds for.....---------- 420 
confined fowls, house and 
yards for i220 202 22-25 322% 
construction for comfort_ 
fattening house -........- 
heavy fowls, roost for... 
lathing and plastering _....--. 
roomy quarters, necessity for 417 
scratching shed __..---._..... 417 
incubators and brooders— 
broilers, marketing ....._.... 
broilers, profits in raising 
brooder chicks, care of __- 
eggs, feeding for _.....__-. 
egg supply; for incubators._ 
hints on use --.-----..2-2..-.. 


Poultry, lice, remedy for..-.....- 409 
overcrowding of = 
overfeeding of 
quarantining of purchased fow]s406 


sick fowls, time wasted on...... 407 
space required for.-....-.--.--- 406 
turkeys, geese, and ducks, notes 
OD Se Sa Aye ol Ne cn ae 434 
warmth as an egg-prodncer....408 
Powdery mildew of grape. -.----- 195 
POWEU Ba Cr va. ae 135 


Powell, £. a --135 
Powers, Stephen ...-----0-.-+- 280: 
Prairie soil, humus content of.... 26 
Prepotency, defined _...-.-.----.- Qt) 
Prickly heat._-........ 833 
Primary union, healing by ---...- 860 
Prime steers, characteristics of ..249 
market demands in _..._.-.---- 252 
Principles of Agriculture ...... 45 
Prize Gardening ....-.---+-- --109 
Prolapsus of the vagina.-.......- 70 
Propagation and planting table 
forsirnits. 2 os. s 2255. os Peace, 120 


Propagation of fruits - 
Protein in foodstuffs. - 
Pruning Book, The ..-.--- 
Pruning, general method of 
object of 
of budded seedlings 
old orchards -.... 


season for-.. 

the apple. -_--_.. 23 
the blackberry 126 
the cherry ..... 124 


the currant._.. 
the gooseberry 


the grape.....- --125 
the orange 127 
the peach - 124 
the pear ___ --123 
the plum .- 124 
the quince..... 127 


the raspberry -.- 
to produce low heading 
Publications, government agricul- 
tural, how to obtain...--...-. 

on agricultural topics, see Bib- 


liographies. 
Puddling, defined ----...-.-.-.--- 14 
prevented by humus ---..-..-.- 18 


prevented by underdrainage ... 17 
prevented by vegetatiou --. 
Puillets, made poulardes---. 
Pulse crops, for trucking 
Pulse, in diagnosis .._._.. 


Pumpkins, as field crop .. 62 

for trucking....._....._---.---- 96 
Pure bred animals, breeding of --227 
Putnam's scale........----------- 188 
Pyeemia ....---.--- 


Pyrethrum powder... 
Q 
Quarantining of purchased fowls 406 
uartercracks-... 377 
wick, A. B..... 436 
uicksand, incre 


Italicized utles and names refer to publications on agricultural topics. 


496 PRACTICAL FARMING AND GARDENING 


apple rust...176 Ripe-rot of plum.........-------- Rupture ...--.--...-----.- ---318 
baa iret by app ey 178, 185 ot ap ie a pe Rinhwarb, William A. -- -280 
by leaf-blight.--...-..-.--.--- 176 Roads and road making ieee Lars Ge 2 ane ---280 
by pear-blight -_.-.-.- .-180 Roadster, selection of_.---- , Rust of apple. .... 176 
by shot-hole fungus ...-....--184 Kober gent U7 lea of asparagus ...--...----------- 162 
Let COS CULE UT A 28. oe 2 oe 146. Roberts; DP. 2-32 00525252 ea; of quince....------- 186, 176 
nince, fruit-spot of ......-- 180,186 Robinson, Barnes and... --108 of wheat.... -. --- -.--156 
attacked hy plum-curculio..... 183 Roller, use of--..----------------- 16 Rutabagas, culture- .-61, 98 
leaf-spot of .-_..--.--------- 180, 186 Rolling, effect on soil ventilation. 18 Rye, culture of-... --57, 64 
pruning the Rolling land, for orchard....-...111 SMULOf - 22.2 wesc tte se sete esse 156 
rust .......-.- 7 Hoot, s an and pitch of 446 s 
scale insects of . z 5 shingles for ____..-------.------ b 
urnn, P. T. Root, A 5 ay ee wee . Saddle Horse, The .-..--+++----- 279. 
Giomatione cattle market, how to Root aa PUN OY oo Besos Bosna Saddle horses, breeds of - -219 
interpret os.2i pecesesese were 277 ~=Root crops, annual, for Bee 96 Salad crops, for trucking -102 
artichokes _....-..-----------5-+ 62 Salivation ....------------ 305 
R as stock food_ Salmon, D. EB. ... “436 
Rabbit Keeper, Practtcal....... 281 beets ..-.-- 9° “Salsify 222222222 2eseuosesse erste 98 
Rahies.. é CAalbOts = osgee == ton aness eee Salt-bushes,culture for dry forage 68 
Radish Root Crops for Stock..........-219 Salt, for steers _..._.... eceere 291, 295 
eabhage flea-beetle, injurious to 160 Root cro s, kohlrahi __.--.------- 61 Salts, excess of, remedied by un- 
Rafters, length of, to compute... .446 perennial, for trucking.---....- 99 derdrainage 37 
Rambouillet Merino 2 potatoes. __-- 5 soluble, importance of - 2 th 
Ram, mutton, selection of rutahagas .......--.....-------- 61 Sandcracks .-.. ----..-.- -3t7 
Rams, hydraulic ..---.-. tuitnipsst2o 22 ce Sees 60 Sanders, A. H... 280 
Range cattle, feeding of See also Tuber and Bulb Crops. ‘Sanders, fil es se 279 
Rankin, David, farm operat Root development, enlarged by Sanders, William....- 204 
of (financial statement) --....296 underdrainage 16,17, 36 Sanderson, EB. Dwight .. 204 
on range cattle feeding... Root grafting Sand, fine, waterholding capa 13 
Rankin, James...--.----- (ROOt Le SCien ees 4 for masonry -. 447 
Rape, hidating from-- Root-lunse, (0) | eae Ea for plastering -. -448 
culture for soiling_....-.-.- Root penetration, depth of_--.... Sandy roads, how imp: meee 4b 
Raspherry, thinning fruit of --.- Root-rot of apple_....--.-..----- San Jose scale -....-...-----. 186, 187 
anthracnose _-.-....------------ Of:heets anion ated seers te 8. 982 Jose Sale cc. ccc2sserccecn see 205 
insects and diseases of the ----. Roots, obstruction in tile_-- bs San Jose Scale, Experiments 
pruning the_......-...-----. office in ventilating soil-......- with Insecticides for the ....203 
SCale@ 2 25 jn os seer es of fruit trees, care in handling. Ae Saw-fly, attacking bush fruits __.196 
Rations, compounding of --.....- physical effect ou soil_-.-----.- currant 
daily, German standards for...246 Root-worm of grape grape-vine 
Réaumur thermometer scale. -... 450 COPD Saas seaitne Sais Saw-toothed grain-heetle. 
Rectal injections _.--...------ ai Ropes, strength of - Scabby legs in fowls .-- 
Rectum, medication per. Rose-chafer -..__..-..------------ Seah of the apple -._. 
Red Cap fowls---.--------- Rose Culture, Secrets of...-.--- 136 of the cherry... - 
ked Clover Seed......--- ROSE SOMO. eos ae aoe a ae of the plum .. 
Red-headed flea-beetle-.. ROSA TMC Soe awce es 36 of potatoes -__ 
Red Polled cattle.....--.. Rotation of crops of sheep .... 
Red SPMlers. aos 32: s-Seee cage ees 145 hest time for manure in.._..... 50 Scale insects... 
Refrigeration and Cold Stor- factor in insect control... --187 Scheele’s green.-. 
1A MR a a it Se 279 for flax-sick soil_-.-..-- -. 58 Schretner, S.C. C.__- 

Registry, no criterion of excel- in gardening ....---------.----- 84 Scientific farming, David Rankin 
lence 233 made profitable by animal pro- OMe te rtees Sek haem yt Osan 
Rensen, Ira J. 46 OUCH ON a2 Sees wee eeicleaeioee 226 Scions, cutting and storing...... 117 
Renovating old orchards......... 132 Rot, bacterial, of onions ... 163 Scott and Morton ... 4 

Reproductive organs, diseases of black, apple-fruit ._...-_- ..-178 Seours 
ONG sh ees at Soa et oaew cnn BU Of: pTrapes zie cssecse< 5 195 Scratches 
Respirations, in diagnosis.._...._ 298 of qnince.....-.-..--. 185 Scurfy scale 
Respiratory organs, examination brown, of cabbage, ete. -- Seed-hed, early preparation of... 20 
of, in disease --.......- : OL DUA es Mon biwee oes Seed, br eeding and selection of.. 74 
Reversion, defined -__- ripe, of plum-..-- corn, selection of_ ..-.------... 76 
Reynolds, M. H. __. of apple Seeez est development, drain on vitality _130 
Rheumatism ......-.--- 5 Ronen ducks ---.--..-.....-.----- for lawns! ta ee ces it ee eae 10? 
Rheumatismal pleurisy -. 329 Roughage,evilsof salefromfarm 2) Seed, Good, The Farmer's {n- 
Rhode Island Red fowls. - 414 importance of in heef-making 287 ferest in....-.. 
Rhibarbes2 28st secisosete Rough lands, loss of heat from_. 20 Seed Growing, 
Rhubarb Culture____.... Round-headed apple-tree borer ._169 ing and.... 
Rhubarb Culture, The New. Round worms -__... 351 354, 356 Seed, home-grow 
Rice-weevil. -.......-.-...-. Roup, in fowls -...... 431 improvement and modification 
Ridged enlture - 3} Rumen, overloading of. 310 OLS EUR Se nsae sen wee seanecck 
Ring-bone_-....... Rumpless fowls -.----.- 415 mixtures for meadows... - 
Ring worm of cattle... Rumsey, Hopkins ana. -- 204 for pastures....-.......---..- 
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Seed, potatoes, cutting. ._.... 
preparation for planting. 
“running-out"’ of.......- 
selection, requisites in ......_.-- 

Seedlings, care of before and after 


UOMO 2 coe ics se 2dese sa eens 114 
growing of._.. --112, 118 
leaf-blight of... _-114 

Selby, A. D. 203 


Selection in hreediug, rules for... .227 
Semi-arid climates, pasture seed 
mixtures for ._- 
Sempers, Frank HW, 
Septiceemia .-.---- 
Septircemia, Apop 
Chickens 
Sewell, Edward _- 
Shade trees, insects injurious 
hagworm. .-..---------------- 199 
brown-tailed moth . 
canker-worms ...-_-.--------. fi 
canker - worms, 
spring --.---.---.- ---~----- 200 
cecropia, attacking walnut. - .201 
cottonwood borer 200 
cottony maple scale... 
elm leaf-heetle - 
elm scale .. 
fall webwor 
forest tent-caterpillar_- 
gipsy moth 
oyster-shell scale. 
poplar horer.....- 
praning of. - 
scale insects, see also..186 ef oe 
walnutiscale=.--2. 2 ssccsescee 
white-marked tussock-moth “tor 
Shade Trees, Three Insect En- 
emies of, 
Shaler, N.S. - 
“Sharp-shooters. ” attacking cot- 
ton a 
Shaw, 
Sheariog of sheep 
Sheep, breeds of _- 
and their fleeces 
condition of wool in disease... 
continnous care of, requisite. 
Sheep, D:seases of ..---.----++.--383 
Sheep, diseases of — 
anthrax ... 
bot-flies ..... 
catarrh, gastro-intestinal 
cerehro-spinal meningitis ... 3382 
gastro-enteritis _.....---- 313 


indigestion 308 
je ara 

icking diseas 306 
lockjaw 340 
mouth, inflamma’ ion of...... 304 


parasites 
peritonitis 
ae peronchive organs, diseases 

Ofisre Recess seen tee 
retention of urine ‘ 
stomach and intestines, in- 

flammation of. 
stomatitis ..... 
tympanitis 
wounds. - 


-309, 310 


INDEX 


Sheep Feeding ..-- --280 
Sheep, Foot Rot of. be 
Sheep, how drenched z 
Sheep Industry. 
esent ino of vie. = -281 
Sheep, manure of... 
mutton, characteri 
normal temnpesat aie ts in. 
points of ..-.-.---.-- 
pulse of, how taken - 
rape force yee ik 
Sheep Scab... 
Sheep-shearing-- 
Sheep, silage for 
Sheep, The __..-..- 
Sheep, The Domest 
Sheep, ticks infesting 


turnips for ..--...... -. 60 
washing of, injurious---.....-. 274 
well-bred, most profitable for 
Manttone ss eeeatcs eee Cer. 261 
Shingles required for roof_-..---- 446 
Shippers of prime steers, de- 
mands Of s3o%s saat oes eee 252 
Shire, English, draft breed-___-- 216 


Shocking corn for dry forage -... 66 
Shorthorn Cattle........--.- --280 


Shorthorns, as feeders -.-.. 
Shot-hole fungus of plum_.- 
Shoulder slip 

lameness 
Shredding corn for dry forage. . 


- 67 
Shropshire sheep. .-..------------ 22! 
Sidebones in the horse 


Side grafting_..__...- 
Siding, geppoerds for 
Stlage,.A Book on____-.---- 
Silage, as a bowel regulator 
beet-pulp 
for horses - 


for sheep _-. - -389 
for steers... - -388 
for swine... 389 
mixed ....-.._-.- 401 


rations for dairy cows 
Silo, alfalfa for the... 


See of... 
clover for the 
corn for the--_- 
cow-peas for the_ 
cylindrical, to compute capac- 

tyke 
economies effected by means 


OER Eee eins cee ar sete ease 385 
filling the__-_.. - -401 
foundation of --892 
grout ...._----. . 394 


location of... 
material for ....._- 

rectangnlar wooden 
sorghum for the... 
soy beans for the__ 
specifications for. _ 
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Silo, BaUArES to compute Sep sey 


of i 
SUAV G2 feos Sac ches Soyo es otek oe 395- 
stave, to find staves required for 448. 
SCONE. Arete sense eee eee mes seks 393. 
wall of -.-..---.. - -392 

Silos and Silage __.. - 408 

Suos, Ensilage, and Silage. .....403 

Sinuate pear-tree borer. ......_. 179 

Sire and dam, influence of, in 


DYNCCCIN Fosse oes Pol eae 231 
Sires, management of- = 

SS BitsEaste! oosaescece eeccescsc 
Skin, condition of, in disease. 
Slingerland, MV 

Slippery onions. ..... 
Slonghs, drainage of. 
Slug, of pear__-._..--- 
Small Fruit Culturist 


insects injurious LOH eae eae 192 
Smith, £0... : 
Snith, J. B.. 
Smith, WEGE 
ats of grain, general treatnient 
§ for. reoraae Sotco seta Db 
Roap ing-beetles 
ee fflarry..--. 
Box bound condition 


Sodding, for lawns ...- 
Soil, aérated by eat -- 35 
amendments........-----.---.-- 35 


ClODS 24 acces Ree een eee es 
fertility, determining factors _. 7 

maintained by stock__.._-___- 225 
flax Sick. jo. eee ease ee 58 


for gardeniog and trucking...- 83 

forms of nitrogen in ._________- y 

inoculation of....-.- 

may be too open 

moisture, effect of humus on.. 27 
effect of underdrainage on_._ 36 

mulch, to check evaporation.14, 15 

2 


native prairie ‘7 
origin of.._-....- 5 
particles, size of _.. meee 2 
porosity due to hnmus -_... 22,18: 


preparation of, for lawns __ 
preparation of, for orchard 
temperature.___- 
ventilation of ..__- 


warmed by agency umus 21, 29 
warmed by unde drainage. -_.- 36. 
water, an element of fertility.. 11 
water, conservation of_...-.._- 14 
waterlogged ......__- 11 
Soiling crops ....._...- -- 62 
Sotling Crops and the Silo ...... 81 
Soils, alkaline, macaroni wheat on 55 
salt-bushes for__.--......-... 68 


capacity for capillary water... 12 
fine, advantage of hnmus in... 
for orchards_.. 
liming of _...-_.. 
physical defects D, 
edied 
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Soils, pore space in.-- 
waterholding capacity increased 
by underdrainage -........... 17 
e018 beans, see Soy Beans. 
Solanaceous crops, for trucking-.104 
Sore mouth, in various animals..303 
Sore necks......-----.--..---- 363 
Sore throat in horses and swine 


325, 326 
Sorghum as a Forage Plant... 81 
Sorghum, culture..-......-...- 63. 67 
for the silo_....-. 
poisonin 


Sorghum Syrup Picola uas - i 
Southdown sheep. - 
Southern corn-root 


South slope, advantage of -- 20 

WOW DEGRA DRG Ac scseon she eee 81 

Soy beans, benefit to crops fol- 
lowing 


cultnre ._...- 


ground, for feed... 
Span of roof, defined_- 


Sparrows, carrying disease to 
poultry 406 

Spasmodic colic--- .---316 

Spasms of diaphragm. -299, 323 


MO PAVID ee oe Se ee oe 
Speltz, not the same as einmer._ 
Spider, red 
Spinal cord, inflamm: 
eee in the horse 
pooner, Youatt and. eon 
SPlalnsSeer cea he. ee So eee: 
Spraying, arsenical poisons for -.140 
of fruits — 


the arn Euhoaietete Rivet SASene 166 
the cherry- - 185 
the grape. --195 
the peach -180 
the pear _.- 378 
the plum _. - 185 
the quince._... ~ 185 


Spraying of Plants. 
Spraying old orcbards 
proper method of . 
utility of, in oreha 


Spring-beetles ._-_..-- 

Spring canker-worms. 2, 200 

Spring wheat, culture. ... 54 
plowing for corn .....-.-. .- 50 


Square-necked grain-beetle -- 
Squash 
downy mildew of. . 
insects injnrions to — 
Southern corn-root-worm .-- 145 
squash-bug 
sqnash-vine borer _ 
striped cncunber-beetle - 
wilt diseases of 
Stable Guide, T 
Gentlemen's 
Stack, hay in, to estimate 
Stalk-borer, larger corn 
potato..2222 55-22-82 
Stalk-worm, tubacco _.......145, 151 
Stallion for breeding, selection of 257 
Stand of grain, poor, due to cold 
SOll Sc. h sees sees stags eee 20 


Stave silos 
Steele, J. 
Steers, breec ey 
followed by hogs.-.....-------- 
growing, feeding of. 
native, feeding of._....---.---- 
on full feed at twelve months. .285 


prime, characteristics of.....-. 249 
reasons for fattening - 251 
salt: for: os: Js. -.s50+.: 


silage for.-- 388 
summer feeding of.- ~-291 
winter feeding of---. 


Stem-borers, currant... 
Sterility .. 
Stevenson, 

feedin 
Stewart, Eliott W. 
Stewart, Henry--- 
Stewart, Robert 
**Stifle out. .-_---2 2-2. 


Stinking smut of wheat - 

Stock Breeding 

Stockers, see Feeders. 

Stock farming, kinds distin- 
UISHEC Sen Soe cc ease aceies 227 

Stock feeding— 


pelenced rations, componnding 
ENS eee Soe ae a ecte wwe ee 
breeds of steers for feeding 
cattle, silage for--. 
chemistry Of .--.-------- 
close honsing not desirable. 
Corn Belt facilities for beef- 


MAKING 22 ies SL dase eens oe 283 
corn, marketing in form of 
eet G2 a Nee 283, 289, 293 


digestibility, importance of... 242 
digestible nutrients per pound 
of various feeding-stuffs 
(table) sc ceage. sesuse ease Sees 244 
digestion and growth.__ : 
early feeding for hest beef... . 285 
energy, heat, and fat, food- 
BOUNCES Olen ed ew sea sere shee 241 
feeding tables, how to use.....- 247 
fertilizing constituents of vari- 
ons foodstuffs (table). .......244 
flesh-forming foods 2 
foodstuffs, composition o: 
choice ot 


ing 
future of - 
German feeding standards. 
hogs, following steers_ 
horses, silage for 
mee yalues of various feed- 
ing StUITS 252 ooeeet eae eee 
marbled flesh, feeding for ; 
native cattle ‘feeding, J.P. Ste. 
venson On __._.-..-.----2----- 289 
“overdone” cattle, cause of con- 
dition 
range cattle feeding, David Ran-_ 
kin, on 5 
rate of gain in hogs. 
rate of gain iu steers. SOT 
rations, daily, Ger man cia 
ards for ..__ 
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Stock feeding, rations fed by L. 


He Kerrick< s.2s22\.o222512 225 287 
roughage, importance Ofs eee: 287 
salting of steers.....------- 2 


sheep, silage for _-...... 
shredded fodder ae stee: 
silage, feeding of 
steers, age and condition of, for 


feeding. -s27. 28 ces 2-562 see 255 
steers on full feed at 12 montbs_285 
steers, Silage for......------- -- 388 
summer feeding... --291 
swine, silage for-.- - .889 
winter feeding --......-. -- 204 


Stock, injury to timber by --..--- 133 
judging of, see Judging of lave 
Stock 
raising, ‘advantages of ..31, 225, 283 
Stocks for bndding or grafting, 


erowing Of a... 2... 6222-25 - 112 
Stomach, function in digestive 
PLOCESS se 25 23.22 Fey ee eee e ee 243 
inflammation of. -.312 
WOrmsS. .....-- 854 
Stomatitis...._... 303 
Stone, Livingston Yk1 
Stone silos: 522.220. ssee.e0 cence 393 
Stored grains and seeds, insects 
injurious to .....-..---------- 164 
Storer, F. H. _. - 45 
Strangles . - 338 
Strawberry crown- borer ......-.- 197 


Strawberry Culture, A BC of. .136 
Strawberry Cudturtst__......---136 
Strawherry, insects and diseases 
Ofsthes. 2227 ee sec ieeGessee es 196 
Straw, evil of bnruing- 2 
Striped blister-beetle._ 
cucumher-beetle -... 
Strong WIG. oem 
Stupidity, symptom of disease. __300 
Subsoiling, to increase waterhold- 
ing capacity..-.......-.-.--.- 14 
to ventilate soil. ....--..-------- 18 
Succulent foods, causing bloating 309 


Suck-fly, tohacco.-----..-- --153 

Suffolk Punch, draft hreed..-..-. 217 

Sugar Beet Economic Entomol- 
ORV Of CH Cir carat mee ames Sh ee ot 20% 


Sugar-beet machinery. for plant- 
ing soy heans 

Sugar beets, culture__- 

Sugar Beet Seed, Sclectiin in 
Growing 


Sugar Beet, The.... . 81 
Sugar-beet webworm ... 150 
Sugar Industry, American. 81 


Sultan fowls...2/...........-..-.-415 
Sunlight, agency in plant growth 6 
Surface water, removal by drain- 


(Wf CS oe EI ee ee 3 
Sur aout of the Unithe ......---- 136 
Swedish turnips, see Rutabagas, 
Sweet Potato Culture ...... ---- 110 
SUUCCLELUL AT OES) 82 teats ee es 110 
Swellings,symptomatic of disease 300 
Swine, breeds af ..._-..--......--.- 223 

diseases of — 

catarrh and sore throat ..-... 826 


eatarrh, gastro-iptestinal.____ 308 
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Swine, diseases of — 
gastro-enterilis 
hog cholera . 
hyadr pepeu le: 


lumpy jaw. 
mouth, inflammation of. 
parasites -... 2.222222 
peritonitis 
reproductive organs, diseases 

OLS Beate tae 8 0. PON oh Cater eave 366 
stomach and intestines, in- 

flammation of ..-81 
stomatitis -.....-- 


wounds......... 
Swine Husbandry - 
Swine, judging of -. 
normal pulse in .---.... 
normal temperature in. - 
Swine Plague and Hog Chi 


Serum Treatment of.....--. 334 
Swine, points of____--.--- -259 
rape for ..- 
silage for_.-.....- 


Symbiosis, defined -_- 
Symptomatic anthrax... 
Syringe, fountain, use for 


mals 
Syrphus-flies, beueficial 
T 
Last Le Reees -.-108, 109, 135 
Tags in fleeces. -- -- 215 
Tamworth swine- 


Tapeworms ..----.- 
Teats, sore, scabhy - 
Teeth, uneven....-- 
Teething, in horses 
Temperature as affecting fertil- 
ity 

in diagnosis 
oe Solh affected by underdrain- 


Teosinte, for soiling 
Terry, T. B. 
Tetanus 
Texas itch in horses 
Texture of soil, improved by lime 35 
‘Thermometer Scales ..........-.- 450 
Thinuing of fruit on trees-- 
Of timbers W222 Soesces- 
Thomas and Wood 
Thompson, Fred S.__..---. 
Thoracic breathing, defined. - 
Thorn-headed worm . - 
Thoroughbred, English -..- 
“Throwing back,’’ or reversion. .232 
**Thumps,” breathing in__- 
distinguished froin paipit: 
Ticks on sheep 
Tile drainage, what it does. 
Tiling, cost of -- 
method of 
Tillage, implements for 
for orchards....-..- 
to aérate soil 


INDEX 
Tillage, to conserve moisture .... 14 
to remedy physical defects 22 
Tilth, affecting temperature _.... 20 
Timber and Its Diseases... 36 
Timber on the farm, care of. 32 


round, to compute volume of _.445 
square, to compute  board- 
measure contents of....-.--- 445 
Timothy and clover in rotations. 26 
Tobacco bud worm --153 
Tobacco Culture 2 
Tohacco, insects injurious to — 
cigarette heetle 
horn worm . 
potato flea-heetle.-. 
tobacco bud- worm _- 
tobacco flea-beetle -.- 
tohacco stalk-worm -- 
tobacco suck-fly ...... 
Tobacco Leaf .....- 
Lobacc), Methods of Cura 
Tobacco Soils 
Tomatoes, culture... 
insects injurions to — 
corn ear-worm ......5..------147 
potato flea-beetle__... 
striped blister-beetle - 
Varieties =< 22 1 -222ecsee- 
Tomato Growing 
Topography, affecting soil tem- 
erature pea) 
Tonlouse geese - 
Transplanting, directions for. 
of budded trees_._----.---- 
Trap-lanterns or Moth-catchers 208 
Tree-hopper, buffalo 175 
Tree Planting, Practical ....-. 
Tree, standing, to estimate vol- 
UME OL rsher vas Sete sae SEE 445 
to estimate height of_ 
Trees, number to acre_----------- 
Trees of the Northern United 
States 
Trees, wounds in 
Trellis, forms for the grape .__--_. 
Trocar and cannula, use for hloat- 
INR 2e re ose ce cecizee caeee 309, 310 
danger in use on sheep_ 
Trotter, American _....- 
Trotting Horse, Train 
Trout, Domesticated: How to 
Breed and Grow............281 
Trowbridge, J. N.. 22.02 ++. “7.184 
Trucking —annual root crops for 6 
cole crops for 
COPNMORN oat ese ae 
perennigl root crops for 
pulse crops for ___--.- 
salad crops for 
SONLOr es cows ea necates 
solanaceous crops for -- 
tuber and bulb crops for - 
vine crops for 


Tuber and bulb crops, see 
Root Crops. 
Tuberculin, inoculation with. -_.- 347 
Tuberculin Test, The s 
Tuberculosis ze 
Tuberculosis and the Tubercu- 
LNET CSL save a ah eee ete Ks 384 


499 


Tuberculosis in Relation to Ant- 
mal Industry and Public 
LOAM ie nae aes SoA 384 

Tuberculosis, Legislation with 
Regard to Bovine 38 

TUMOrs 222-2: Sed. ses oe = 

Tur. : 

Turf, transplantin {0} eee ee) 

Turkeys and Ho 
Them 

Turkeys, black-head in 

Turkeys, Black-Head of........ 437 

Turkeys, see also Poultry. 

notes on care of 
young, easily raised -_.- 

Turnip, brown rot of the- 

culture. Soest se tess 

Turnips, for sheep 

for trucking 
cabbage flea-beetlei injurions 0.160 

Turnips, Swedish, see Rutahagas. 

Tussock-moth, white-marked....197 

Twelve-spotted asparagus heetle .157 

Twig-borer, apple..-.----...- 169, 193 

Twine, for tying fleeces 

Tympanitis....----...-.2-- 

Type and breed distinguished. _._227 


U 
Udder, congestion and inflamma- 
tion Oke wee Ce aitin Sane 368 
Ulcers in mouth_._-...-__.. 308 ef seg 
Und Mrainaee, ,object and seed 
OL Sate e522 iS. 2s See Sck eee 35 
cost of tiling in - 4 
for alkali spots-____ -9, 37 
to conserve moisture. _-_. 16 


to remedy physical defects__._ 22 
to ventilate soil 19 
when heneficial. . 
Up-grading, defined_.--....-. 34 
Urinary organs, diseases of t! 
Urination, frequent 
Urine, examination of _- 
retention of ..-._----- 
Urticaria 


Vagina, inflammation of. 
prolapsus of_._.__------ 
Van Ornam _._. 
Van Slyke, L. L..- 
Variation, law of. _.-- 
Variegated cutworm _.___-.-- 
Vaughan and Strangeway.. 
Vegetable Gardening 
Vegetable Gardening, Princt- 
ples of 
Vegetable garden and trucking 
crops, cultural directions for. 83 
Vegeta le Garden, The....--.... 110 
Vegetahle matter, see Humns. . 
Vegetables, Opex-Air 
Vegetables Under Glass... 
Vegetation, sickly, what it indi- 
Cates esc. colceoc ecto 118, 
Veneer graftin 


_ 407 

18, 19, 28, 35 

Vetch, as orchard cover crop__..129 

hairy. culture for dry forage_._ 68 
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Veterinary Anatlomy.....,.-.--- 384 
Vetertuary Hygiene, A Manual 
Ofisce ee ton te ae anes afeeeeee 
Vetertuary Materia Medica and 
Therapeutics... ...- -...---384 
Veterinary Medicine...--- 384 
Veterinary Medicine and Sur- 
EVs CLINCH: on tae eect 384 
Veterinary Physiology, A Man- 
ual of 384 
Velerinary Therapeutics and 
Pharmacology ...._-.--++---- 384 
Vicious Horses, How to Handle 
and Aducate 
Victoria swine ...___--.-- 
Vine crops, for trucking .- 
Vitriol, hlue, to kill weeds_ 
Volvulus of the intestines - 


Voorhees, B. B. .-.---- 220200222 ay 
w 
Wake? ETH bot foes Base hae 135 
Wallace, H. .........- 276 
Wallis-Taylor, A. jJ.- - 279 
Walnut, attacked hy eceero --201 
Walnut seale _-....-...-.-. - -202 
ve D4 3 
anklyi ss 
Ward, HM 22136 
Ware, Tae eG Rees - $1 
Warfield, William -280 
Waring, George FE. ....-.----- 46, 47 


Warming of soil __._--..-..--. 20, 21, 36 
wee soil in spring, necessity 


Wann R 
Washing of sheep, injurious - 
Water, amount required hy crops 1 

capillary, defined -.. 


in fine soils = 23 
Gress gyn ts 103 
free, defined. S12 
in foodstuffs... . -240 


in soils, kinds of---._.. 

not all availahle to crops-- 

office in soil 2s 
Water Supply for Animals ..... 384 
Water-holding capacity affected 


hy size of soil-grains--______-- 22 
Waterlogged soil.- -i1 
Watermelons.--- - 95 
Waterpowers...._... ~ -452 


Watersprouts, defined 
Water-tahle, defined __ 
how to find .-..-2..---..-------- : 87 
lowering of, by underdrainage. 16 
Watson, George C. 436 
Waugh, F. A. __-- 185, 136 


Wax, for grafting. e119 
WCOG sf CIOS ee ie eo oe Ne 134 
Wehworm, corn-root_ - 145, 151 


fall, of apple eae 


garden .____- 

sugar-heet ‘ 
Weeds and How to Kill Them .. 82 
Weeds and their eradication _--_. “Ge 
Weeds, annuals __.-.------------- inte 


Weeds, How to Bradicate Them 82 
Weeds, Legislation Against .... 82 


Weeds, poisonous .-...----------- 99 
seeding and sprouting peren- 
TANS See So te hres Heese 79 
seeding perennials - a8 
Weevil, cow-pea. - -166 
hean ...-..-. - 166 
ranary, Seba -165 


lexican cotton-boll. 


strawherry -.. 
Werdenmani, J.. 
Weight, apotheca: 
avoirdupois or commercial. 
troy, or jewelers’ 
Weights and measures — 


circular measures-....-------- 441 
decimal numbers for rapid 
couversion ._-.--...---- 441, 442 
length, measures of-_...-.-.- 439 
metrie system. -..-.- 442, 443 
surface, measures of -.-439 
weight, measures of _-- -440 
volunie, measures of .. -440 
Weights, legal, per bushel -.---.. 451 
Weights of various suhstances 
or given volumes.....-..---- 450 
Weld and Du Hays -- -279 
Westeru bean-heetle -......- 158 
Wet seasons, huckwheat in - 
Wet soil a cold one_.__--.-.....-- 24 
Wet spriug, followed by dry sum- 
MeN See Pee see ewe e re Soe oe 17 
Whale-oil soap for s hae Sees 142 


Wieee hran, as fed L. H. 


ick 
Wheat, ehineh- -hug, i injurious to_.148 
Hessian fly, injurious to____.... 
late sowing of, to eseape fly - 
loose smut of 
macaroni 
TUSly 223% > 
spring, culture - 
stinking smut o 
stooling out, yellowing and dy- 
INPAOle heresies asco eats 525 148 
winter, culture -_---.-...-.---_- 53 
varieties resistant to Hessian fly 54 
vetches with . 6 


8 
-- 82 
Wheat Gr said dnsect Enemies 


of - Shia cieeracteciastaaheteetenacmeeZes 204 


White gruhs__.__ 
White, Joseph J 
White-marked tussoek-moth . 
Wickson, Edward J 34 
“Wide ” autr itive ratio, defined. 3 
Wilcox, L. M 
Williams, WoL. 
Wilt diseases. 
Wind colie.. 
Windroills - 
Window Flower Garden, 
Wing EB. ... h; 

Weng, Henry 


1.452 
The-.138 
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Winslow «Kosd_ oe ant tote se fe see 384 
Winter Care of Horses and 
CUlples gr ee Oackase ---279 
Winter Lamb, The...-. 
Winter-killing of fruits _ 
of meadows -- 
Woli, FF. W..--. 
Womb, inflammation of. 
Wooden silos..-_-.....-- 
Wood lot, eare of .. 
Wood, Thomas and 
Woods, various, value and renee ff 
of 


Wool-hoxes, tight 
Wool, breeds of sheep and their. oe 
condition of, as affecting value.271 
eondition of, in disease... -- 299 
grading of 
industry, outlook for future of.269 
marketing of...------...------- 275 
sheep-shearing - 
tags in fleeces _....-.---- 
tight wool-boxes an injury - 
twine for tying fleeces 
Uuited States wool production “969 
value of, as affected by flock 
mana gement cage cieset ce Senet 270 
washing of sheep injurious to. .274 
wool-growers, ten points for__.277 
wool-growing alone unprofit- 
able. 2 2222 oso cebeecsestsences, 267 
world’s wool production 2 
Woolly hear_....-..--..--- 
aphis of the apple 
Work-horse, selection of .. ) 
Worms, causing bronchitis in 


swine 
in fowls ._-- 
kidney, in swine -._-.....------ 357 
large round, in horse and mule 351 
in swine _._. - 356 


lung, in eattle -.-.--..- 
pin, in horse and mule 
in swine -......------ 
round, in sheep 
tape, in sheep...-...-- 
thorn-headed, in swine... 


twisted stomach, in sheep . 34 
whip, in swine. .........-.------ 356 
Wounds, Antiseptic Treat- 
ment of 384 
Wounds, treatment of = 
WHIRL Lewis. oo eee ee 436, 437 
Wyandotte crosses for caponizing 425 
OW Sire 25 Sa etyrs ea tae oo = ae 414 
Wyman, WW. B.A. 2.2... ...-382, 383 
Y 
Yellow hears 2: 222200 even wns 157 
“Yellow leaf’? of grape....-.--.- 195 
Yellow-neeked caterpillar, of 
Apples meee nee ress scee 1 


Yellows in plums.. 
of peach 
of plum -- 

Yorkshire, large, swine 

Youat? and Spooner 


Z 
Zebra caterpillar. .........2..-... 159 
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